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WARREN PETROLEUM CORPORATION - 


Export Terminals: Corpus Christi, Port Arthur, Baytown 
Texas City, and Norsworthy, Houston, Texas 





Producers, Manufacturers, 


Exporters and Marketers 


TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 





Crude Oil, Natural Gasoline and Liquefied Petroleum Products 







-«- THAT WENT TO WORK! 














SHELL OIL ADDS T.E.L. FLUID 


AT WOOD RIVER 
PIPELINE STATION 


*eProportioneers, Inc.°o Loss-In-Weight 
T.E.L. Blender has proven an economical 
answer to the problem of supplying leaded 
gasoline to pipeline facilities. Payout is 
most attractive when compared with in- 
tank blending. Each installation is care- 
fully engineered and approved for the 
specific job requirements. Call in 
°oProportioneers, Inc.°o for engineering 
advice and equipment. 


SCALE CONTROL 
CABINET PANEL 
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. iri Meter measures gasoline flow through pipeline and 
All equipment shown red in photos and flowgram agintains uniform pre-set lead treatment 
furnished by %Proportioneers, Inc.% 


TOT * 
Ar nNaIng 
STL Avkeedee MICIIUCIIG,. 


Write to °%PROPORTIONEERS, INC.%, 31 Codding Street, Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Taylor's new force-balance temperature transmitter 
is faster, needs little maintenance, has a tiny bulb 
and short, shiftable range spans 


—_ is a new kind of instrument that pneu- 


matically transmits temperature as far as 
1000 feet—with an extremely high degree of ac- 
curacy! Thermal element gives 63°¢ response in 


less than 2 seconds (agitated water). 


In addition, Speed-Act, — an entirely new 
technique in temperature measurement — may 
be added to compensate for unusual thermal 
lags such as occur in applications requiring sep- 


arable wells. 


COMPARE TRANSAIRE’S* 9 OUTSTANDING FEATURES: 


1. Faster — Unprecedented 
speed of response. 


2. Tiny, “cigarette size” 
bulb is more adaptable to 
confined space, contributes 
to fast speed of response. 
5g” by 3” or 19” by 376”. 
3. Short, shiftable range 
spans: 

a) Standard range span of 50° available where you 
need exceptionally close readings. Other operating range 
spans: 100°, 200 and 400°F.; or 25°, 50°, 100 and 
200°C. Overall temperature limits from minus 375° to 
plus 1000°F. or minus 200°C to plus 500°C. 

(b) You can shift 50° span with screwdriver from 0 to 
50° to 50° to 100°, or 100° to 150°, or any intermediate 
50°F. interval. Other spans similarly adjusted. 


(c) Range limits interchangeable by substitution of 
new spring assembly, giving much greater flexibility. 


4. Little or no maintenance needed. Force-balance 
winciple practically eliminates wear. Instrument may 
fe quickly adapted to different operating conditions by 
interchangeable thermal system, spring assemblies and 
manifold. Permits low inventory of components. 
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5. Eliminates all electrical hazards in explosive at- 

mospheres. 

6. Positive-acting Pilot Valve —Taylor Futscore Re- 

lay Air Valve assures quick changes in transmission 

pressure, overcomes effect of minor leaks. 

7. Fixed and Linear Output Range —3 to 15 psi out- 

yut for full temperature span is linear to 0.012 . 

Fixed output pressure span eliminates need for individual 

calibration of receivers or receiver-controllers. 

8. Fully Compensated for barometric and ambient 

temperature changes. 

9. Great Overrange Protection withstands tem- 

peratures of 1000°F, regardless of range. 

Transatre* with Speep-Act is one more step in Taylor's 

coordinated program for developing better industrial 

instrumentation. It grew from intensive research and 

design effort which had just one purpose: to produce a 

temperature transmitter unsurpassed in accuracy and 

durability. 

Ask your Taylor Field Engineer! Or write for Bulletin 
, ; £ 

98140. Taylor Instrument Companies, Rochester, N. Y., 


or Toronto, Canada. 
. . . 


Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level, 


Texas, 


under act of March 3, 1879. 
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LEFT: Open side view of Transatre* Temperature Transmitter. 


BELOW: TRaNsaine* Temperature Transmitter in operation on 


a gasoline fractionating column 
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QUICK PICTURE OF FORCE BALANCE ») 


TRANSAIRE* consists of four main assemblies: 
1. A unique gas thermal system which provides force neces- nitruments 


sary to actuate transmitter. 


2. A simple lever which transmits the force of the thermal 


system to operate the baffle —no pivots used! MEAN 
3. A spring and compensating bellows assembly which 
balances the initial pressure in thermal system and com- ACCURA CY FIRST 
pensates for barometric and temperature changes. 

4. A balancing pneumatic circuit consisting of a bellows, 
baffle, nozzle and relay valve. These convert force devel- 


oped by lever to precisely proportion output air pressure IN HOME AND INDUSTRY 


according to measured temperature. 

















Vay, 1949—A Gulf Publishing Company Publication 





How do your high 
temperature tubes 
stack up for 
LIFE/COST ratio? 


ERHAPS your tubes are doing their job, but are they doing it at 
Pi. lowest possible cost? It will pay you to look into these twelve 
Timken* high temperature steels . . . “tailored” to fit your require- 
ments. They are specially developed to cope with specific problems 
of heat, pressure, corrosion, and oxidation. And one of them offers 


you the best life/cost ratio for your job. 


Timken metallurgists, backed by 19 years of experience and re- 
search in high temperature applications, are qualified to recommend 
the one steel that will give you the service life you need at the lowest 
possible cost. The TimkenTechnical Staff, recognized authorities in the 
field, will be glad to help you with your high temperature tube problems. 


Whichever analysis is selected, you can be assured of uniform high 
quality steel from shipment to shipment. The Timken Company in- 
sures this uniformity through complete and careful quality control 


from melt shop through final inspection. 


Call on the Timken Technical Staff now for help in choosing the 
most efficient high temperature tube with the best life/cost ratio for 
you. There’s no obligation. Write today to The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 
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Specvaliets tm allow stee neluding hot rolled and eald finished alley 
steel bare @ complete range of stainless, graphitic and standard tool 


analyees—and alloy and stamleas seam iene stee! tubing 
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a For oxidation resistance to 1500°F. 
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Q TIMKEN C2 CRO STEEL TORING 
For service up to 1200°F . Superior corro- 
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t For service up to 1200°F. Has excellent 
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TUBING For service up to 1150°. Has 


: “ For service up to 1200°F. where better 

| ih be 
a TUBING For service up to 1150°F. Inter- 
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& TWAKEN DM STEEL TUBING Por serv- 


ice up to 1150°F. This steel offers out- 


For temperatures up to 1000°F. Im- 
e inn me strength makes it safer 


‘ Generally for service not exceeding 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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%,° call 
y, 4 FREE-FLOATING 
CHROME STEEL _, =— VALVE LEVER 
VALVE AND SEAT , % 18-8 STAINLESS 
| 7 


Good for 
1500 psi, 900°F 
18-8 
STAINLESS 
BUCKET 
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Nothing to Simple! 
clog or stick! 
Trouble free! 


IF the first cost of Armstrong Steam Traps was 
high, which it isn’t, they would still be a ; 
rm- 


buy because of low upkeep.* Maintenance on 
strong Steam Traps is exceptionally low because: 
] Even in Armstrong Steam Traps for low and 
* medium pressures, the valve and seat are chrome 
steel, hardened, ground and lapped to leak-tight fit 
—identical in materials and workmanship to those 
used in Armstrong traps for pressures to 1500 psi, 
900°F. ’ 
The Armstrong free-floating valve lever mecha- 
* nism is unusually resistant to wear because there 
is no friction and it is of heavy corrosion-resistant 
stainless construction. 
3 Dirt is washed through the trap by the swirling 
action of the condensate—and out through the 
nice big valve orifice. 


« There is nothing to clog, stick, bind or collapse. 


#You get more hot condensate Add up these features and you arrive at a trap that 

capacity with Armstreng Steem very seldom needs maintenance—a trap that saves 

Traps per dollar of investment man hours and money—a trap that pleases everybody 
from the purchasing agent to the pipe fitter. 


than with uny others. 
P.S. Because they don’t leak THE 36-page ARMSTRONG STEAM TRAP 
BOOK tells all about these traps, how to select and 


steam, Armstrong Traps are ex- ‘ 
cellent for saving fuel. install them for long, trouble-free performance. Send 
for your copy. 


Send for the Steam Trap Book! 
ARMSTRONG MACHINE WORKS 


852 Maple St., Three Rivers, Michigan 


STEAM TRAPS 


Factory Representatives in 4S Rey Cities... 7raps Stocked at 147 Points 
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Lightweight MONEL Bubble Trays and Caps 


RESIST CORROSION 
REDUCE COKING 
CUT EXPLOSION DAMAGE 


THIS LIGHTWEIGHT 
Monel bubble tr 


ty 


EMBLEM 


on-resistant 
circular down 
‘ iph wtddowns 

tually bolted 
snap nto riser 
installed or re 
PuHuore )URTESY 


OF SERVICE 


Corrosion eats equipment. And it ups 
costs all along the line, especial- 
iy where sour crudes are refined. 


You can cut corrosion’s bite to 
nibble size—by using Monel” for 
bubble tray and cap assemblies in 
the top sections of primary crude 
towers. 


In these sections where, at tem- 
peratures below 500° F., dilute hy- 
drochloric acid plays havoc with 
most materials, Monel offers an 
ideal economical solution. Monel’s 
resistance to corrosion attack pro- 
motes a lasting, smooth, coke-re- 
sisting surface. Its high strength 
and low corrosion rate make pos- 
sible the use of thin, lightweight 
sections which save you money 
both in material costs and in 
tower design. 

The Glitsch “Truss-Type” bub- 
ble tray illustrated above makes 
possible these advantages of 
wrought Monel construction... 


THE 


Light weight——saves time and 
dollars in erection and mainte- 
nance. 


Smooth surfaces—increases 
tower efficiency ... lessens coking 


hazards. 


Ductility — eliminates cap and 
tray breakage in cleaning and in- 
stallation. 


Safety—the light weight and 
ductility of Monel trays allow 
minor explosions and pressure 
surges within the tower to ex- 
pend themselves without damage 
to the vessel. They greatly reduce 
the hazard to workers entering a 
vessel which has undergone an 
explosion. And Monel trays and 
caps, distorted by an explosion, 
may be easily straightened in the 
field and returned to service. 


So before you choose any metal 
for cap and tray assemblies, con- 
sider the advantages of Monel. 
Write for information and tech- 
nical data relating to Inco Nickel 
Alloys in refining equipment. 


INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


“Reg. U.S. Pat. Of 


MONEL...:.: minimum maintenance and replacement 
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Fo Zasy, proven way 


TO SELECT THE PROPER 
REFINERY TUBING 


FOR YOUR PLANT 


@ When the questien of tubing comes up for a new installation or for re- 
placement, don’t cross your fingers and “take a shot in the dark,” hoping 
that your choice will be right. Come to Tubing Headquarters. Tell us 
what conditions are at your plant . . . what you expect of the pipe and 
tubing you buy. The chances are that we have already helped someone 
handle a similar situation .. . and successfully. In fact our files are filled 
with case histories, the results of laboratory tests, and actual field obser 
vations involving U-S-S Nationat Pipe and Tubing under practically 
every condition of temperature, pressure, corrosion and exposure. 

Out of all this research and study have come important developments 
in tubing steel which enable NATIONAL to now offer you Seamless Steel 
Tubes, Condenser Tubes, Heat Exchanger Tubes, and Refinery Piping in 
25 different analyses. Each of these 25 different analyses has been pers 
formance-proved to meet the specific conditions of corrosion and oxidation 
for which it is recommended. 


Low Carbon , Ve Moly., 1% Sil. 9 Cr., 1 Moly 
Low Carbon, 2 Moly. , | Moly 12 Cr., Aluminum 
low Carbon, | Moly , 2 Moly 17 Cr 

‘e Cr., % Moly , 2 Moly., 1% Sil 18-8 

1'4 Cr., 4% Moly .  Moly., Titanium 18-8 Titanium 

2 Cr., 2 Moly , % Moly., Columbium 18-8 Columbium 
2 Cr., ‘2 Moly., 1% Sil , 2 Moly 18-8 Molybdenum 
2'4 Cr., 1 Moly , | Moly 25-20 

2% Cr., 2 Moly., % Sil. 


We invite you to bring your problems to NATIONAL. Our Tubing Special- 
ists will work closely with your own engineers to see that you get just the 
right tubes and piping for your particular requirements. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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New Temperature wis Checks 160 Points 


For Testing and Processing 


In Only 10.6 Minutes! 


of 20 each, with as 


alarms may be in 


Records When Desired 


matically measures at a rate 
ds. Signal lights wink on 
ng as temperature remains 
indicates . does 
nade to record at any time, 
y by throwing a switch. Or if any 
reaches its predetermined limit, an 
and the Speedomax automatically 
switched off. Also, any bank or banks 
be switched out at any time, thus 
ym areas of spec ial interest 
rmation about this versatile tem- 
king equipment, write Leeds & 
23 Stenton Ave., Phila. 44, Penna 


14 


Substantially the same equipment can be used for Machine, Turbine and Generator - Bearing Temperatures. 


| MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS HEAT - TREATING FURNACES 
|. — — __ _—_- ——_—_—__—_—____ — —— — —<—<———_— es —_——— 
——), ° 





IMPROVED LANDIS 
TAP... 





i 


° CUTS INTERNAL 
TAPERED THREADS 
AT 30 FEET PER 
MINUTE. 


Using the new Landis Style LL Receding Chaser Collap- 
sible Tap on an automatic screw machine, 2" |1!/, pitch 
tapered pipe threads 1-5/16" long are tapped in quick 
change unions for oil field use at the rate of 30 feet per 
minute. The unions are cold worked forging 234" in 
diameter of 185-220 Brinell hardness. The same piece 
is also made of malleable iron, and tapered threads are 
tapped at the rate of 120 feet per minute. 

The LL Taps are designed primarily for tapping tapered 
threads to A.P.|. standards. An outstanding feature is 


the detachable tap head permitting the use of various 
size tap heads to cover a wide range of thread sizes with 
@ minimum amount of equipment. 


In the improved Style ALM Heads, where an even number 
of chasers is used, no two chasers are directly opposite 
each other. This adds greater rigidity for the tap and 
permits the use of greater radial clearance, giving a freer 
cutting action with resulting increased chaser life. The 
Style LL Tap Body is made in four sizes to cover a range 
of nominal pipe sizes from |" to 12", inclusive. 


Write for Bulletin G-95 


LANDIS MACHINE CO. 


WwAYNESBORO, 
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for your UP-FIRED 


Petroleum Heaters, use... 





“AIROCOOL” OIL-GAS 


TANDEM COMBUSTION UNITS 


worne sueronr att The above photo shows a group of four NATIONAL AIROIL TANDEM 
COMBUSTION UNITS, recently installed in a large Pennsylvania refinery. 

The burners are located at the Petro-Chem Furnace of the Vacuum Distilla- 

tion Unit in this refinery. Although the installation was one of special applica- 

tion, ‘National Airoil’’ TANDEM UNITS very readily “fitted into the picture” 

. with no trouble and a minimum of cost. This is because “AIROCOOL" 
Patented TANDEM COMBUSTION UNITS are also designed for firing vertically up- 
ward, as shown, and are easily applied to all types of process furnaces. 





OIL BURNERS ond GAS BURNERS for industria! ee ‘ Migs : 
power, process and heating purposes; STEAM The TANDEM UNIT maintains a high flame temperature with either fuel oil 
ATOMIZING O1L BURNERS; MOTOR-DRIVEN ‘ be b h ickly to full it ith | fl " df 
ROTARY OL BURNERS; MECHANICAL PRESSURE or gas; can De broug t quic y oTfu capaci y with a clean ame; an ame 
ATOMIZING OIL BURNERS; LOW AIR PRESSURE : : . . 
On SUENEEE: GAS BUENERE: COMBINATION can be regulated and directed to uniformly radiate heat to the absorbing 
GAS and Oil BURNERS; AUTOMATIC OL surfaces without flame impingement. 

BURNERS, for smal! process furnaces and heating 

lants: F MPI , 
ond NEATING UNITS, FURNACE RELIEF DOORS, For complete details about the TANDEM COMBUSTION UNIT and the 
AIR INTAKE DOORS, OBSERVATION PORTS; various types available, write 
SPECIAL REFRACTORY SHAPES 


NATIONAL ALI BURNER CO., INC. 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2512 South Boulevard, Houston 6 














COMPLETE “ON-CALL” STOCKS 
FOR YOUR SPECIALIZED METAL NEEDS 


Geared to industry's continuous demand for specialized metals, Metal Goods’ one-call service 
is designed to make your metal procurement easier — and more efficient. By having the metals 
you need “on-call” from your Metal Goods warehouse—when you need them —you con 
eliminate costly metal inventories ...save storage space ...reduce materials handling ...and 
gain efficiency through simplifying your supply effort. 


Metal Goods warehouses ore strategically located to serve you quickly and dependably. 
Sheets, Plates, Tubes, Bars, Fittings and Accessories of ... STAINLESS STEELS 
ALUMINUM «+ BRASS + COPPER + MONEL* + NICKEL* + INCONEL* 


Plus . . . complete stocks of Condenser and Heat Exchanger Tubes ... Admiralty... “Alclad” 
Aluminum ... 70/30 Super-Nickel, Monel. 


Tube Sheets... Naval Brass ... Muntz Metal 
Fittings and Accessories 


Consult your Metal Goods metallurgical specialist on the proper metal for your application. 
*Not worehoused in Kansos City or St. Lowis 


Phone, wire or write your Metal Goods warehouse for your specialized metal needs. 


Do you have the “Metalog’’? It's a complete stock list and metal manual — Write for it! 


manTe<<t ¢ 


_— ~““"METAL GOODS CORPORATION 


WAREHOUSES: St. Lovis, 5206 Brown Ave. . Tulsa, 302 N. Boston . Dallas, 6211 Cedar Springs Road ° Houston, 
711 Milby St. * New Orleans, 432 Julia St. * Denver, 8117 17th St * Kenses City, 1300 Burlington 
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Pictured here is what we believe to be 
the first plant attacking the problem of 
atmospheric contamination by sulfur- 
bearing gases logically, effectively and 
profitably. 

Hancock Chemical Company receives 
hydrogen sulfide removed from the fuel 
gases of nearby oil refineries and converts 
it to elemental sulfur which is sold for 
the manufacture of sulfuric acid. 

The refiners benefit by the elimination of 

noxious fumes from stack gases, thereby 

improving maintenance and operation 
efficiency, and by the reduction of 
corrosion. 

The return from the sale of the sulfur 

provides an attractive return on the plant 

investment. 

The community benefits by the removal 

of many tons a day of sulfur from the 

atmosphere. 

Initial operations of this plant have 
been so successful that plans are now 
being made for doubling the capacity of 
the installation. 

Operating and investment cost data 
for plants of this type may be readily 
obtained from any Badger office. 


ce. & BADGER & SONS CO. - Est. 1841 


SUBSIDIARY OF STONE & WEBSTER, INC 


BOSTON 14 - we YORK - SAN FRANCISCO - LOS ANGELES - LONDON 


Process Engineers and Contractors for the Petroleum, Chemical and Petro-Chemic 


-ublishing Company Publica 





LOW GOST aicoa HEAT EXCHANGER 


TUBES CUT MAINTENANCE TIME! 


Heat exchangers can be the weak link 

in your process chain. Retubing and 

off-stream time slice a big chunk from 

operating profits. This book tells how 

tube bundles of Aleoa Aluminum Tubes 

(A.S.T.M. Specification B234-48T) stave 

iH off replacements. They resist hydro- 

~ Aluminum ih carbons, H,S, carbon dioxide. Alcoa 
\ Alcoa Alelad Tubes resist most cooling waters. 
Heat Exchanger Tubes _ Priced at 1g the cost of Admiralty, 
22 of cold-drawn seamless steel, ‘4 of 

stainless or Monel; they save both main- 

tenance and first-cost dollars. Get all 

the facts from the booklet, “Alcoa 

Aluminum Heat Exchanger Tubes”. It’s 

free! Ask your Alcoa salesman or write 

ALUMINUM ComPANyY OF AMERICA, 696 

Gulf Building, Pittsburgh 19, Penna. 





INCREASED PRODUCTION 
THROUGH PLANT 
EXPANSION 


If plant expansion and modernization are! 
necessary to boost your production, call’ 
Graver. This special-} 
ized division of the: 
Graver company is, 
geared to do the job 
... to serve the petro-; 
ae _ leum and process in-, 
—— dustries in all phases. 
‘—Z.\ of_ engineering, pro-. 


curement and erec- 





tion of processing facilities. 


Graver men and Graver equipment are 

| 
available at strategic locations to bring the! 
complete service to your construction proj- 


ect...whether it includes piping, masonry, 


equipment setting, electrical installations or, ‘ 


erection of heavy vessels. 


The facilities and experience of the Graver 
Construction Co. are available to you now. 
Write today for full information and quo- 


tations on your construction job. 
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emg g GRAVER A 


GRAVER CONSTRUCTION CO. 


GRAVER TANK & MFG.(0. INC. 


ENGINEERING DEPT.: 880 BERGEN AVENUE, JERSEY CITY, NEW JERSEY 


NEW YORK PHILADELPHIA CHICAGO 
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PRESSED STEEL CO. WELDED TUBING IS 


Alloy-Right for Every 


Operating Condition 


We fabricate from the complete list of alloys, 
selecting the one that meets your problem. 


Take any tubing assembly in your refinery. 
Obviously, if it were made of the one alloy 
that best meets the temperature, corrosion, 
pressure, abrasion, or oxidation problems in- 
volved, it would be subject to the least trouble 
and would show the best possible life ‘cost 
ratio. The Pressed Steel Co. enables you 
to enjoy these very real advantages, because 
we fabricate tubing from the complete 
list of alloys which are available 
today from any source. Tell us the 
operating conditions your tubing must 
face. We will then select the one alloy 


that best meets your specific requirements. 


é4 DIFFERENT” 


P, obably Nothing Was Ever 
Truer. In Oil Refining There Are Per- 
haps Nearly as Many Tubing Problems 

as There Are Tubing Installations. 


To help solve your tubing problems, the 
technical staff of The Pressed Steel Co. 
offers you a wealth of experienced en- 
gineering assistance and production know- 
how, gained through the almost quarter- 
century we have been supplying welded alloy 
equipment to the refining industry. Send 
blue prints or write as to your needs. 


Diameters Up to 60” 
Temperatures to 2200°F 
“Pressed Steel’ welded alloy tubing is furnished in standard 
and special sizes and shapes: any wall thickness from | 16" to 
5 16”; any diameter up to 60°’; temperatures to 2200°F 
It can be readily bent. coiled, swaged and formed; and butt-welded 
to make any required length. Chemical and physical perfection 
of ‘Pressed Steel’ tubing is assured by hydrostatic, tolerance, 


surface and straightness tests 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 


Petroleum Re finer 














Resourcefulness in plant design and construction originates from two main 


sources: First, the company’s tangible strengths . . . laboratory facilities, engineering 
organization, manufacturing and construction equipment. Second, the capabilities of 
the people within the company organization in facing problems that require 
ingenuity and innovation 
These two company resources working together give maximum performance, for the Economy 
resourceful man can accomplish no more than his tools and techniques permit Fulfillment 


Lummus offers you the resourcefulness that comes from complete facilities at the 


disposal of minds with originality and broad experience Perspective 


Teamwork 
MU MCCS EET UIC CETL RESOURCEFULNESS 
Technique 


RESOURCEFULNESS in construction 


Completion of this essential wartime plant faced a 
seemingly “unavoidable” delay: —the nation’s entire shop 
capacity for tower and tank construction was already fully 
booked for equally essential work. Lummus met the emergency 
by building a complete pressure vessel shop on the site 

Here, using modern time-saving methods such as automatic 
welding, towers and tanks for this and other vital war 


plants were fabricated on schedule. 


RESOURCEFULNESS in planning 


The problem here was to boost the capacity of a 10,000 B/D 
topping unit to 25,000 B/D without a serious break in output. 
By ingenious advance planning, the change-over was made 
with only 72 hours downtime. Nor was it just a “lucky 
accident’ —for Lummus had assumed responsibility in its 


contract for this 72-hour time limit 


RESOURCEFULNESS in training 


To erect this refinery in an isolated foreign location, 


local native labor was the only practical labor supply 

Yet most of these people had never held a tool or even seen 
a welding torch. Lummus sent supervisors and foremen picked 
for their training aptitudes, backed them up with modern 
visual-education methods, organized a training school 
Graduates” were ready to meet erection schedules. 


Quolity of workmanship met every test 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 


Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anénima Venezolana Lummus—Edifico “Las Gradillas”’ 
Esquina Las Gradillas, Caracas, Venezuela 








The Rockwood Ball Type Valve has al- 
ready made, in various types of industries, 
an outstanding record for longer, depend- 
able, efficient performance. 

Three chief reasons for the amazing 
Rockwood Valve record is the leak proof 
service, full round flow, and quick opening 
and closing. These remarkable engineering 
features will give efficient and economical 
operation through years of everyday use. 
Together, they help increase your profits and 
reduce your maintenance cost. 

It’s time now to buy Rockwood Ball Type 
Valves. Distributors in all principal cities. 
Rockwood Valves are available in bronze 
from 2" to 2” for 300 p.s.i. working pres- 
sure. They are recommended for use on lines 
handling water, air, gas, petroleums, food, 
carbon dioxide, nitrogen and other gases, 
paraffin and asphalt base petroleums, also 
akohol, paper fluids and many other types 
of liquids and gases. 

WRITE TODAY FOR BULLETIN V-4 


ROCKWOOD 


BALL TYPE 


LEAK PROOF SERVICE! Pressure of 
fluid stream automatically positions 
floating ball shut-off against new 
resilient synthetic rubber seat to form 
a tight-seal — stays tight! 


FULL ROUND FLOW! Round opening 
in hard chromium plated floating ball 
allows fluid stream to pass thru valve 
without creating turbulence — friction 
loss is reduced to a minimum. 


V 


QUICK OPENING AND CLOSING! 
By a quarter turn (%) movement of 
handle, valve is easily opened and 
closed under full pressure. Design of 
handle allows valve to be installed 
in any position. 
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To simplify and improve piping design, Midwest originated and developed 
many of the fittings shown here. For example: the Midwest Reducing 
Elbow (available in sizes including 12”) decreases turbulence and pressure 
drop when used instead of a standard elbow and a reducer; more than 
one third of the welding is also saved. Midwest Long Tangent Elbows save 
pipe and time in lining up. Midwest Saddles compensate for weakening of 
header body resulting from metal removed for nozzle opening. Midwest 
Welding Fittings stocks are carried in all principal cities . . . get in touch 
with your distributor. 


MIDWEST PIPING AND SUPPLY COMPANY, Inc. 
Main Offices: 1450 South Second Street, St. Louis (4), Mo. 


Soles Offices: New York (7), 30 Church St. 


Chicege (3), 79 West Monroe $1. « Los Angeles (33), 520 Andersen St. + Houston (2), 229 Shell Bidg. 
Tulse (3), 533 Maye Bidg. + Sevth Boston (27), 426 First St. + Distributers in Principal Cities. 





Temperature 
control demands 
EAGLE-PICHER 


Insulations 


Eagle-Picher Super “66” Insulating Cement 


has unique “Springy Ball” Structure! 


“Springy Ball” pellets of Eagle-Picher Mineral Wool 
give Super “66” tremendous insulating efficiency. Each 
pellet contains heat-saving dead air cells that remain after 
the insulation dries to preserve extremely low thermal 
conductivity. In addition, Super “66” actively inhibits 
rust on metal equipment. It’s all-purpose, sticks to any 
shape surface, and withstands temperatures up to 1800 F. 


Complete technical and application data on request. 
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Let these Eagle-Picher products also 


save you money.. » pou er... lime 


Insulating Felts 
Supertemp Block + Blankets 
Loose Wool + Pipe Covering 
Stalastic + Insulseal + Insulstic 
Swetchek + Finishing Cements 


Insulating Cements 


EAGLE-PICHER 
INSULATIONS for 


Since 1843 
THE EAGLE-PICHER COMPANY 
CINCINNATI (1), OHIO 
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Hot Process Units 


= . >. - 7 
) for Silica Control Ms > 
AUTOMATIC proportioners release chemicals according to the 
inflow of raw water as measured by orifice-type meters. Ag- 
itatore in the chemical and sedimentation tanks assure a thorough 
} 





mixture. 
Raw water is first treated in the lime-soda unit to reduce silica 
content and hardness to a specified value. Then the phosphate 


unit reduces the hardness to zero. Pressure filters clarify the 


FOR FIELD effluent. Facilities for sludge recirculation and for backwashing 
fe the filtering medium are also included. 


When extended, this Allis-Chalmers hot process system will 
R E F i 7 t RY consist of six sedimentation tanks, twenty-four filter tanks, and 
tf allied mixing tanks, proportioners and control, 
CENTRAL PANEL contains control for all chemical proportion- 
TRANSPOR TATION ing and feeding mechanisms and pumps, flow recorders, pressure 


gauges, and other necessary instruments, 


Need help for new building — mod- 
= ernizing — expanding? Get practical, 
down-to-earth buying assistance from Allis- 


Chalmers oil industry specialists, who know pe- 
troleum equipment needs! 





And be ossured of unbiased recom- 
a mendation because you choose from 


the world’s widest ronge of electric power and 


i ; + This 10,000-KW Allis-Chalmers topping turbine is one of the units on the 
mechanical processing equipmen , 


down side of the boilers. The turbine exhausts steam at 450 psig to a series 
of smaller turbines. In this way a high pressure system is superimposed on 
@ previously installed low pressure superimposed system to supply electric 
power and steam throughout the refinery. 


ALLIS- 


Power, Electrical, Processing, 


A-C specialists are as near as your 
phone. Call your A-C Office or write 
ALLIS-CHALMERS, MILWAUKEE 1, WIS. 
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Allis-Chalmers Water Conditioning 
Treats 100% Makeup for Three 
1350-psig, 900-degree Boilers! 


THIRD UNIT ON ORDER FOR LARGE REFINERY 
WILL INCREASE CAPACITY FROM 160,000 TO 
240,000 GALLONS PER HOUR! 


A THIS MIDWEST refinery raw water is treated for what are perhaps the 
severest boiler conditions in the petroleum industry. 

Before the feedwater enters the boilers, Allis-Chalmers hot lime-soda 
and phosphate units reduce hardness to zero and silica content to consid- 
erably less than 1 ppm to prevent scale formation in boiler tubes and silica 
deposits on turbine blading. 

At this refinery, Allis-Chalmers has proved its ability to solve the tough- 
est water conditioning problems in ag mae industry by providing a 
system that automatically maintains the desired feedwater properties within 
safe limits, 

Let Allis-Chalmers go over your water conditioning needs with you. 
Check at right how Allis-Chalmers is equipped to supply unbiased rec- 
ommendations for a sound system to solve water treatment problems, Call 
your nearby A-C sales office for qualified water conditioning advice, Or 
write direct. 

A-2688 
ALLIS-CHALMERS, 1062A SO. 70 ST. 
MILWAUKEE, WIS. 


CHALMERS 


and General Machinery for the Petroleum Industry 








FOR UNBIASED RECOM- 
MENDATIONS, CHECK A-C 
WATER CONDITIONING : 


SERVICE includes complete analysis of 
water supplies; reports on water-steam 
cycle; study of present equipment; ad- 
vice on selection of chemicals; periodic 
reports and service calls. 


CHEMICALS — Scale inhibitors for all 
heat exchange cycles. Special chemi- 
cals to prevent boiler scale, control 
corrosion, reduce silica, and correctly 
condition sludge. 


EQUIPMENT Hot and cold process soft- 
eners; sodium and hydrogen zeolite soft- 
eners; degasifiers; deionizers; chemical 
proportioners; oil removal and water 
filters. 


Get the Complete Story — 
ASK FOR DESCRIPTIVE BULLETINS! 
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De you Anew the whole wor Qver family”? 
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Is a large “family” of high-grade activated 
bauxites—well worth knowing if you're looking for: 


I A highly selective adsorbent for removal of colors, odors, tastes, 
sulfur, acids, fluorides, etc., from process liquids or gases. 


A rugged carrier having adsorptive properties for use as a cata- 
lyst support. 


A high-surface-area catalyst for desulfurization and reforming systems. 
An inexpensive desiccant for drying air, hydrogen, CO2, organic liquids 


and gases. 


We've perfected various pre-treatments to alter our basic material for differ- 
ent uses. We know how to apply Porocel to cut costs and improve petroleum products. 
And, we have sources and facilities which insure prompt supply of uniform material. 


May we introduce you to the Porocel that’s “engineered” to your specific needs? 
Attapulgus Clay Company (Exclusive Sales Agent) Dept. W, 210 West Washington 
Square, Philadelphia 5, Pa. 


 €ORPoRation 


ACTIVATED BAUXKITES @ SUPPORTED FATALYSTS @ CATALYST CARRIERS @ ADSORBENTS AND DESICCANTS 
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VERTICAL TURBINE 
PUMPS 


Layne Vertical Turbine Pumps 
are available in sizes from 40 to 
16,000 gallons of water per 
minute. These pumps, as a rule, 
can be installed in wells already 
drilled, thus gaining higher pro- 
duction without heavy expendi- 
tures. Write for pump catalog. 


AFFILIATED COMPANIES—Layne-Arkansas Co \ : 
*% Layne-Atlantic Co., Norfolk, Va. ¥ Layne-Central Co., Memphis 
Tenn. & Layne-Northern Co., 
Co.. Lake Charles, La. % Louisiana Well Co., Monroe, La. % Layne- 
New York Co., New York City % Layne-Northwest Co., Milwaukee, 


Mishawaka Ind 


BIG OR 


LITTLE 


@u iiey All Have the 


| 


$f __}. 
a 
— —_—__ 


Same Layne Quality 


ion has constantly maintained the highest qual- 
ity of materials and finest precision manufacturing in all of their 
Well Water System installations. The smallest are just as substan- 


tial in construction and as ~ 


h in efficiency of operation and 


always produce proportionately as much water as the biggest. 
This fact has been proven time and again to the complete satis- 


faction of hundreds of owners. 


When Layne builds a Well Water System, 
more than fine casing, impellers, shafting, 
motors and skillful manufacturing are used. 
Layne’s reputation extending back over near- 
ly three-quarter's of a century as the world's 
most capable well water developers is in- 
cluded. This means that no installation will be 
delivered until it has been thorouchly tested 
and found satisfactory. 


All Layne Well Water Systems are equip- 
ped with the famous high efficiency Layne 
Vertical Turbine Pumps. These pumps are 
designed and manufactured exclusively in 
Layne's own plant where every detail of their 
construction and assembling is under the 
supervision of engineers. They enjoy a world- 
wide reputation of having more good fea- 
tures, better operating records, longer life 
and higher production than any other made. 


Executives, superintendents and owners are invited to make in- 
quiries and to obtain catalogs about Layne's complete service which 
includes surveys, water strata explorations, well drilling, pump in- 
stallations, etc. for a complete, thoroughly tested and in operation 
Well Water System. No obligation. Address LAYNE & BOWLER, INC., 


General Offices, Memphis 8, Tenn. 











layne 
WELL WATER SYSTEMS 

















*% Layne-Louisiana 
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Stuttgart, Ark Wis. & Layne-Ohio Co., 
attle, Wash. % Layne-Texas Co., Houston, Tex. % Layne-Western Co.. 
Kansas City, Mo. * Layne Minnesota Co., Minneapolis, Minn. % In- 
ternational Water Corp., Pittsburgh, Pa. % International Water Supply, 
Ltd., London, Ont. & Layne-Hispano Americana, S.A., Mexico, BF 


Columbus, Ohio *% Layne-Pacific, Inc., Se- 











abrics that Pull the Gill 
ates tt. Vernon Extra 


There are few filtering problems that won't yield to a sound engi- 
neering approach and the right fabric. One of the functions of the 
laboratories and engineering staff of Mt. Vernon-Woodberry is to 
help solve such problems. 

And to assure the right fabric, Mt. Vernon-Woodberry produces Mt. 
Vernon Extra filter fabrics from top grades of cotton, under strict 
laboratory controls, to a high degree of uniformity. Mt. Vernon Extra 
gives you greater clarification of filtrates, more efficient recovery 
of solids, reduced replacement costs. 

Specify Mt. Vernon Extra—and get filter fabrics that give you longer 


wear and greater efficiency. 


Cy 





oor makes 
the big difference 


TURNER HALSEY 


COMPANY 
Pwr —_~ 
Y (ting (DA ae 
40 WORTH ST. + NEW YORK 


* BALTIMORE » BOSTON + LOS ANGELES + AKRON 
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MARLEY ANNOUNCES NEW DeiCoolee 


ac 
mn, |one of 


fn one of ——— 


oe 
* |Cooling Tower Manufacturer Supplements Line . 
»| With Finned-Tube Dry Surface Cooling Equipment 


1g 
5 Kansas City, Kans., April 3.— | the company’s position. “Our | Louisville, Kentucky, plants now 
irley Company, Inc., manu- | fans, drive shafts, Geareducers, | In operation » have the flex! 
of water cooling prod- and fan cylinders, which have | bility to turn cut special as well 
announced that they | pro’ ed so successful on our water | as standard designs All parts of 
ducing a new product, cooling towers, are used on the | the DriCooler are designed and 
ooler DriCooler Framing, either wood manufactured by us except the 
Company officials said that The | or metal, 1s also similar to that | heat transfer surface which is 

Marley Compal has been manu- used in cooling tower design We | made to Marley s specification 
facturing similar finned-tube dry have developed something new, 4 ‘Although water cooling towers 
surface cooling equipment for an- | sheet asbestos cove red redwood and DriCoolers have individual 
other company for some time. frame that requires little mainte- applications, the fields often over- 
This equipment co Is fluids by | nance, even in very corrosive | lap and a thorough evaluation 
circulating them through finned atmospheres. must be made of both types of 
tubes while air 1S forced or in- “For the present we will alter equipment to determine which is 
duced across their surface with | our three basic DriCooler designs more econ mical. Since we m<« ke 
1 large fan. to meet the customers’ specifica- both kinds of equipment, we are 
At a recent board of directors’ | tions With our Kansas City, a position to better serve our 
meeting, an executive outlined | Kansas _Stockton, California hd 
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3 BASIC DRICOOLER DESIGNS ... Available in Sheet Asbestos C d Red “A : 
s Covered Redwood or Steel 


No matter what 
4 your cooling need 
MARLEY DriCoolers or Cooling Towers ‘will do = 


I Ss 
ob. A k for a Mar ley Trained A plication En i- urpose. No cost or o ligation. 


neer to help you analyze your requirements and 


*DriCooler is the exclusive trade- 
mark of The Marley Co., Inc 
= . - to designate its 
inned t i 

a ube dry cooling equip- 


1. poy tne ree 2. Induced Draft horizon- . Forced Draft hori f » 

— surface on two ale Po ny gee — ‘roster “etter MARLEY COOLING 
meet TOWERS 

THE MARLEY COMPANY, INC. > KANSAS CITY 15, KANSAS 








You name if...CRANE supplies it 
-eeEverything in refinery piping 


Take This Vapor Recovery Process Piping, for example. SOURCE OF SUPPLY 
Throughout this maze of valves, fittings, pipe and N = RESPONSIBILITY 


accessories, one name stands out—CRANE. The rea- 
STANDARD OF QUALITY 





son? There’s no more complete source to turn to for 
everything you need in quality piping equipment. ee 
Look to your Crane Catalog for proof. You'll find it oe 
the key to quick—and complete—selection. 
One order to this Single Source of Supply simplifies 
every piping procedure. One Responsibility for mate- 
rials helps yov get better installations, avoids needless 
delays. Crane ills your piping needs through a net- 
work of well-siocked cooperating Branches and 
Wholesalers, backed by large factory stocks. And for “ey 
Highest Quality in every item, get Crane Quality — / 
unsurpassed for more than 90 years. Nos 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Il. 


Branches and Wholesalers Serving All Industrial Areas 


Process Piping at Tower 
Structure m Vapor Recovery 
Unit. completely 
equilped by Crane 























IN STEEL VALVES for all refinery services, 
Crane offers a complete line. Gates, globes, 
angles and checks... in all sizes and types 
.. «for oil and oil vapor services up 
to 1100 Deg. F; for steam up to 1000 
Deg. F. Working pressures: 150 to 
1500 pounds; flanged, screwed or 
welding ends. Shown here, Crane 
No. 33.X 300-pound Cast Steel Wedge 
Gate. See your Crane Catalog, p. 304. 





EVERYTHING FROM... 


VALVES - FITTINGS 
PIPE - PLUMBING 


AND HEATING 
FOR EVERY PIPING SYSTEM 
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TO MAKE YOUR STEAM 
DO MORE WORK... 





i d for 

hp. Particularly adopte 
~y lowers and other 
eliability are 


Sizes up to 150 
s of pumps, fans, small b' 
ity of construction and f 


Single Stege- 
driving all type 
auxiliaries where simplic 


of prime importance. 





Power-Saving Worthington Turbines Cut 
The Operating Costs Of Mechanical Drives 


Worthington Turbines are built in all sizes and types 
— including straight condensing, straight non-con- 
densing, extraction, mixed pressure extraction, low 
pressure and high back pressure — to meet the widest 
range of requirements. Steam or gas driven, for me- 
chanical or generator drive, all are available with 
governors for constant or variable speeds. If desired, 
control devices can be incorporated in the governor. 





i 


— Stage With Integral Reduction Gear. Sizes up 
Me “ hp. A compact, sturdy, dependable unit with economical 
urbine operation. Especially suited for driving slow or moder- 











ey Sizes up to 20,000 hp, and all types. Longer 
lade-life and more economical than single stage turbines 
peng Poe lorger horsepowers and at slow or moderate 
speeds. Suitable for all kinds of pum 

ps, blowers, 
and other mechanical drives. ——a 








. : ither single of 
supplied in ef 
High Back Pressure- Can be es up to 250 Ibs. 


multi-stage tyP® for exhoust pressur 
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ate speed auxiliaries at low steam consumption 


Multi-Stege With 
Separate Gear. Like 
all Worthington Multi- 
Stage Turbines, these 
ore available in oll 
types and ore readily 
adaptable to special 
applications. Recom- 
mended for driving low 
speed equipment 
es condenser circulating 
water supply 
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For Low-Cost, Dependable Power. Check fully on 
the many advantages of Worthington Turbines You'll 
discover what users the world over already know — 
that there's more worth in Worthington. Contact your 
nearest Worthington representative or district office, 
or write direct to Worthington Pump and Machinery 
Corporation, Steam Turbine Division, Wellsville, N.Y. 


WORTHINGTON 
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Qo 30°, ADJUSTABLE SPEED RANGE is wider than obtain- © <iean Ol maintained by bronze mesh oil strainer. 
able with mechanical governors 
4) POSITIVE PRESSURE furnished by turbine-type oil pump. 
(2) RELIABILITY even after long standby 
totally enclosed, continuous ly lubricate d hydraulic @& Avtauare OlL COOLING provided by high-capacity 
fin-tube oil cooler. 





—AT NO EXTRA COST 


You get a host of special features in the Type DP line of mechanical-drive 


turbines—features which provide better governing, lubrication, valving, and less 
maintenance than previous standard units. These features, formerly obtainable 
only on costlier “special machines, are standard on the DP—at no extra cost. 

If you have a turbine application, be sure to investigate the time and trouble- 
saving features of the DP. Your G-E representative will be glad to give you all 
the facts. Apparatus Department, General Electric Company, Schenectady 5, 
New York. 





Oo COST OF SEPARATE SHUT-OFF VALVE often saved by com- © LONG BEARING LIFE assured by solid-backed bearings. 
bined trip-throttle valve. 
LONG LASTING heavy Monel steam strainer. ® SHAFT EROSION PREVENTED by Monel spray under pack- 
oO MAINTENANCE REDUCED by valve stem sealing bushings ings. 


—ne soft packings required. 
© EASY ONE-HAND OPERATION with balanced valve design. © steam LtaKact seated of by heavy double-seal carbon 


GENERAL 
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Aytter FOXBORO ARST . 


Employing only one measuring sys- 
tem, the new Foxboro Multi-Record 
Dynalog gives up to 6 clean-cut rec- 
ords in as many different colors on 
one convenient round chart. The in- 
genious, foolproof switching arrange- 
ment provides recordings in sequence 
every 6 seconds—so close that the 
record of each measurement appears 
as a continuous line. The record 
colors positively will not run together. 


Like all Dynalog Electronic Instru- 
ments, balancing from any measure- 
ment point is entirely stepless and 
continuous. Its combination of accu- 
racy, speed and sensitivity is 
unequalled. 

The Multi-Record Dynalog is avail- 
able for measuring several tempera- 
tures or other process variables. Send 
for Bulletin 428. The Foxboro 
Company, 74 Neponset Avenue, 
Foxboro, Mass., U.S. A. 


UNIQUE ADVANTAGES! 

1. Round Chart simplifies operations. You can 
check records faster, easier and better on the 
familiar, compact round chart of the new Multi- 
Record Dynalog. No yards of paper to insert, 
remove and spread out. Practically continuous 
lines to follow. Up to 6 distinct colors. Charts 
occupy less space cost less to use 

2. Round Chart standardizes operations. You 
can order, stock und use the identical form of 
chart as used on other types of process 
instruments. 


3. Multi-Record Dynalog saves space. 


A 
4 
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TUBE-TURN 


WELDING FITTINGS 
AND FLANGES 


18-inch standard weight Tube-Turn welding 
tee and pipe laid out preporatory to 
assembly for hydrostatic pressure test 


Welder completing last bead in assembly 
Fitting and pipe now form homogeneous, 
leakproof unit. 


Assembly is hung in pit, massively lined with 
concrete. During test top grating is closed 
and held down by a barricade of sandbags. 


Final result after hydrostatic pressure test. 
The straight pipe burst first, and the tee 
is undamaged. 
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Strength through Design in Tube-Turn welding fittings 





The pipe burst first! 


Take an 18-inch standard weight 
welding tee. Take three correspond- 
ing lengths of pipe. Weld tee and 
pipe together. Cap the ends. Lower 
the assembly into a pit. Then apply 
hydrostatic pressure—much more 
than the assembly is supposed to 
take! 

Something has to give! Accord- 
ing to the accepted beliefs it should 
be the tee. But not in the case of 
the test pictured here. The Tube- 
Turn “‘barrel-shaped”’ tee was used 
—and the pipe burst, well before 
the tee was affected! Throughout 
numerous tests, this new type of 
tee has withstood at least 25 per 
cent more pressure than required 
by the formula given in ASA B16.9. 

The superior strength of the tee 
was achieved without running up 
extra weight and cost, by carefully 
planned improvements in shape 
(based on the sphere, nature’s 


strongest form for internal pres- 
sure), and by a carefully engineered 
distribution of metal. 

This is a typical example of 
strength through design in Tube- 
Turn welding fittings, and another 
good reason why leading piping 
engineers specify Tube-Turn 
equipped, welded piping. 


TUBE TURNS, INC. 


244 East Broadway, Dept. G, Louisville 1, Kentucky 


District Offices at New York, Philedeiphic, Pittsburgh, Chicege, Houston, Tulsa, Sen Francisco. Los Angeles 
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This modern plant manned by experienced person- 


nel assures your getting dependable pipe bending 


and pipe fabricating service when promised. 


39 YEARS EXPERIENCE SERVING LEADING COMPANIES... he prof 


TEXAS PIPE BENDING comm 





PIPE BENDS a OFFICE AND PLAN 
PIPE COILS , ‘ 30! FRIO STREET 


\ Z 
WELDED HEADERS HOUSTON S= WOOODCREST .6. 2659 
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There's a Unistrut 
Clamp for Every 
Tubing Need 


CHECK THESE ADVANTAGES 


] Clamp permits fastening of each tube indi- 
* vidually, its respacing, relocation or removal. 


2 Clamp allows expansion and contraction, 
* yet holds tubing firmly in place. 


Adjustment of clamps along channel for 
change in tube mounting position is fast 
and easy. 


Clamps made to accommodate tubing from 
He inch to 1 inch OD. 


Complete flexibility of installation—mount 
or hang tubing supports in any position. 


¢ 


west Way iin the Wade 


lo RACK TUBING! 





Eliminates 
Costly and 
Time-Consuming 
Means of 
Installation! 


Install or remove clamp 


in a matter of seconds! 


Press Clamp legs firmly between 


L thumbs and orefingers 











cnr 1013 WEST WASHINGTON BOULEVARD 
U I S T R wT Produsis Company CHICAGO 7, ILL. « Phone MO 6-2665 


© 





Mount or hang tubing supports in any position 








re, TYPICAL TUBING INSTALLATION 
Unistrut hanger rod . 


tightly fitted inte Uni- ~ - 


strut P-7006 spring { + 
nut for safe, sure J ‘ 


support. 


UNISTRUT CHANNEL DATA 


P.6000 6 x 19 gauge. Standard lengths 8 and following popular tubing sizes. Write for information 
16 ft 


Unistrut Clamps are designed to accommodate the 


‘ on clamps for sizes other than those listed below 
Pp ] so x 1% 19 gauge, spot-welded back to 
-600 back. Standard lengths 8 and 16 ft. 


P.7000 ” 8 _ 19 gauge. Standard length 10 ft. CLAMP CATALOG NO. TUBING OD 





P-7001 icu'socdimion a 

- - P-6102 
OF P-6104 
P-6106 
P-6108 
P-6110 
P-6112 
P-6114 




















Check these other UNISTRUT uses: 
Additional information and dimensions on spring clamps for 


tubing will be found on pages 23 and 24 in Unistrut Catalog No. 4 Build all types of shelving, framing, supports, mounts, racks, 
Use for all tubing requirements—brass, copper, steel, glass, pipe and cable hangers, fluorescent fixture supports, and 
plastic, etc. ideal for instrument piping and tubing instellation many other structures quickly, easily and economically with 
only a hacksaw and wrench. No drilling or welding required. 











REPRESENTATIVES 
IN PRINCIPAL CITIES 


¢ 
UW Produsis Sompan 
“ y J YUM Y U.S. PATENT NUMBERS 


2327587 2329815 
1013 WEST WASHINGTON BLVD. 2345650 2363382 
CHICAGO 7, ILL. * Phone MO 6-2665 2380379 2405631 





MADE-TO-ORDER 
UNITS 


for Petroleum and 
Chemical Processes 


If you are a prospective purchaser of any 
such units, you will profit by consulting 
with Sun Ship. Here you have the benefit of 
long experience, exceptional skills and 
unlimited facilities. These facilities include 
our favorable location, because of which 
we can ship by water all units too large to 
be transported by rail... Also, the Sun 


reputation for building, reconditioning or 





ANT 


repairing tankers and cargo vessels war- 
rants your consideration when planning 
the overhauling or expansion of seagoing 
transport equipment. 


KY / RS / 


Oe 
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SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 


ON THE DELAWARE « CHESTER, PA. 
25 BROADWAY « NEW YORK CITY 








Vay, 1949 { Gulf Publishing Company Publication 





4 


wn 


“ 


Available also in modified analyses 18-13-3 (Type 317) for 
extreme corrosion conditions, and 16-13-3cb (Type 316cb) for 
applications where heat-treatment after welding is impractical. 
Ask for Bulletin TDC-133 describing physical, mechanical and 
fabricating properties of these analyses. 


TA-1467-S 


THE BABCOCK & WILCOX TUBE COMPANY 
General Offices: Beaver Falls, Po 
ee ee a Os ee 


We ee eM 





THIS EGYPTIAN FERRYMAN 
doesn’t need boiler water treatment. 
There's no boiler scale on his biceps... 
no equipment to corrode... and as for 
carryover, he gets paid for that. « But 
these problems can be serious in plants 
powered by steam instead of sin- 
ews, or where water is used for 
process or cooling. That’s why so 
many engineers depend on Bird- 
Archer’s 8-Point Water Treat- 








ment Service. Backed by a half-century 

of experience, Bird-Archer has devel- 

oped methods that effectively combat 

scale, corrosion and carryover . . . meth- 

ods that keep operating costs DOWN 

and equipment efficiency UP. « For a 
profitable discussion of your 
water treatment problems, ask 
to have a Bird-Archer Field En- 
gineer pay you a visit. There’s 
no obligation. 


BIRD-ARCHER 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania « Chicago, Illinois « Montreal, Canada 
CALDERAS Y ACCESORIOS, S$. A. AMSTERDAM 291, MEXICO, D. F. 
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“Boiler Water 
Treatment? 
W hat’s That?” 








NEW sBultetin 


CORROSION PROTECTION 
OF STEAM CONDENSATE 
RETURN SYSTEMS 
Just off the press, this infor- 
mative bulletin outlines the 
Bird-Archer method of amine 
treatment. Write for your free 

copy today. 
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e Perh you dottieday, But what will you 
che you neet velp in evaluating crude 


stocks, in boosting product quality, in cutting 


processing costs ... in meeting the complex 


problems you may face tomorrow? Can you 
count on the kind of help you need . . . 


when you need it? 





Catalytic Polymerization 
Unit Added by McMurrey 


By O. C. DeLoach 
Secretary & Plant Superintendent 
McMurrey Refining Company 


A catalytic polymerization unit, re- 
cently placed on stream at the Tyler, 
Tex., plant of McMurrey Refining Co., 
marks the latest step to be completed in 
= a program of expan- 
sion and improve- 
ment begun soon 
after our refinery 
was built in 1931. 
The poly unit, 
which is of the 
chamber type, with 
a single tower and 
multiple catalyst 
| beds, was designed 
j by Universal Oil 

O.C. DeLoach Products Co. and 
built by our own 
construction department. 

Charge stock to the poly unit is the 
net stabilizer gas from our thermal 
cracking unit, also designed by UOP. 
Its composition and that of the polymer 
product leaving the poly plant are 
shown in the following table. 


Fresh Feed Polymer Casoline 
Gas Mol. % Liquid Vol. % 


Hydrogen 
Methane 
Ethylene 
Ethane 
Propylene 
Propane .. 
Isobutane . 
Isobutylene 
n-butylene 
Normal butane 13.9 
an 9.2 
Hexanes plus ... 73.9 


100.0 100.0 
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0.4 
0.1 
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Specific gravity 
of hexanes plus 
Properties of Polymer Gasoline 
End point °F .............396 
RVP, pounds 12.3 
Specific gravity .7082 
The poly unit has been producing 
approximately 150 b/d of polymer, 
which represents about 4 per cent on 
the topped crude charged to the crack 
ing unit and an 8 per cent increase in 
gasoline yield 


Save on Lead Requirements 

Not only is the overall production of 
gasoline thus increased, but the addi- 
tion of high octane polymer to the 
motor fuel considerably reduces the 
amount of tetraethyl lead required to 
maintain our octane standard at 
80ASTM and 88 Research for premium 
gasoline. The polymer has an 82.5 
ASTM octane rating and 100 ASTM 
blending value. Catalyst life during the 
first run, which ended Sept. 13, 1948, 
was 77.8 gallons of 2 Ib. RVP polymer 
per pound of catalyst. Olefin conversion 
rate is about 90 per cent 

\ number of catalytic polymerization 


(Advertisement) 
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units have been installed since the war 
to process gases from catalytic cracking 
units. Many of these have been built by 
the adaptation of existing equipment. 
By contrast, this unit, designed to we 
merize thermally cracked gases, has been 
built with all new material from the 
ground up in accordance with our 
policy. 

In operation, the gas from the crack- 
ing plant stabilizer is caustic washed 
and water washed. It is then picked up 
by a compressor and passed through the 
catalyst tower, and after exchanging 
heat with the catalyst tower effluent, is 
further heated to reaction temperature 
by means of a hot oil exchanger. Liquid 
butane is employed as a quench for cat- 
alyst temperature control. The catalyst 
tower effluent is fractionated to pro- 
duce a stabilized polymer and a butane 
fraction used in the gasoline blends for 
vapor pressure control. 


Average Operating Conditions 

Average operating conditions for the 
unit are shown below: 
Catalyst Temperatures 

No. 1 bed — Avg. °F..........400 

No. 2 bed — Avg. °F 

No. 3 bed — Avg. °F.... ...410 

Catalyst tower pressure 

150 Ibs. per square inch 

Polymer production. .150 B/D Average 
Yield of Polymer 

Volume percent on topped crude. .4.0 
Olefin Contents — Mol. % 

Fresh feed 

Combined feed 

Butane and lighter effluent 
Polymer Inspection 

RVP, pounds 

API gravity, degrees .......-. 

ASTM distillation 


cs AE 


1.2 
82.5 
Many of the advances in refinery de- 
sign made since 1931 are exemplified in 
the McMurrey refinery of today. Orig- 
inally it was a skimming and vis-break- 
ing operation only, with a charge capac- 
ity of 12,000 barrels per day of East 
Texas crude. Products were straight-run 
gasoline, kerosene and fuel oil. 
Iwo years later, a thermal cracking who uses Universal service. This service is 


unit with a design capacity of 1,500 hi f steal want , 
barrels per day of gas oil was built. lis assurance of technical and operating 


Rebuilt in 1937 
In 1937 the refinery was completely 
rebuilt and _modernized under UOP's important. Universal service means help ae 
supervision. The existing cracking plant 
was converted to a UOP two-coil selec- when you need it. 
tive cracking unit to crack 3,750 b/d of 


a wide variety of charging stocks. 

The refinery still operates on East UNIVERSAL OIL PRODUCTS COMPANY 
Texas crude, gathered and delivered to 
the plant by our own pipeline system. oP) General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A, 


assistance when unusual difficulties arise or 


when a series of normal problems makes time 


In addition to gasoline, we are now pro LABORATORIES: RIVERSIDE, ILLINOIS 
ducing naphtha, kerosene, Diesel fuel 
and No. 6 fuel oil. These are marketed Universal Service Protects Your Refinery 


chiefly by tank car and truck. 
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On thousands of applications, stepless variable speed operation as- 
sures exactly the right speed for every operation . . . for each operator 
. ©. the right speeds for each change in the consistency or shape of 
the material being processed. Such variable speed operation gives you 
plus value in higher rates of production, a better quality product and 
more efficient performance of your equipment and your operators. 

Master Speedrangers provide this infinitely variable speed in com- 
pact, all-metal, mechanical variable speed units in a wide range, of 
types and in sizes up to 5 horsepower. ; 


/ 


For example, see how the Speedranger on this Rockwell packaging 
machine incorporates an electric motor, a variable speed unit and a 
gear reduction unit . . . all standard Master units that easily combine 


into a compact, integral power package. This provides exactly the 


RIGHT horsepower, the RIGHT range of speed, the RIGHT features, 
in a ynit that you can use RIGHT where you want it. 

Write for Data 7525, a new 24-page book on Speedrangers, and 
see what a real job they can do for you. 


THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 
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PLUS VALUE 





Built for 
LP bias 
Service 


Approved by Underwriter's Laboratories 
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... Inside and out! 


Walworth’s No. 91 Bronze Globe and No. 92 Bronze Angle Valves are 
designed especially for liquefied petroleum gas service. 

These valves have rising stems and union bonnets. The stuffing box has 
a gland and is packed with a special material suitable for LP-Gas service, 
which gives a free-turning valve stem without leakage. The valve can be 
repacked under pressure when fully opened. 

The discs are made of a synthetic rubber-like material unaffected by 
liquefied petroleum. These discs are cemented to the holders and further 
secured by the usual disc nut. Disc holders can be removed and new ones 
inserted easily and quickly. If the valve is fully opened before the bonnet 
is removed, the dise holder cannot fall from the stem. The disc holder’s 
special construction keeps the dise accurately guided under all installa- 
tion positions. 

These quality valves are rated and marked 400 pounds WOG. They are 
approved by the Underwriter’s Laboratories for Liquefied Petroleum Gas 
Systems, and meet all safety regulations now prevailing in the industry, 
such as those published in pamphlet No. 58 of the National Board of 
Fire Underwriters. 








For further information on these 
long-life, economical Walworth Bronze 


Valves see your nearby Walworth 


distributor, or write for Circular No. 100, WA LWORTH 


valves and fittings 


6 EAST 48nd STREET NEW YORK 17, N. Y. 
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ill these instruments are located on this 
panel board in the central control house— 


e ElectroniK Circular Chart Temperature 
Controllers on each heater and reboiler. 
ElectroniK Multiple Strip Chart Record- 
er for all continuous record keeping. 
ElectroniK Precision Indicator to give 
process conditions at locations selected 


Skelly uses Brown Instruments ny Gegehctohaes 


Brown Flow Controllers (with Pneumat- 


for control of processing opera- ic Transmission) on Main Lean Oil, Rich 


Oil to Reabsorber, Lean Oil to Reab- 


tions at new Velma Plant ae a sorber, Stabilizer Reflux, and L.P.G. 


Reflux 











Tu: unusual operational features which dis- Brown Advanced Instrumentation fits into this 


tinguish Skelly Oil Company's new natural- picture because it keeps pace with every new de- 


gasoline plant at Velma, Oklahoma, serve to mand for increased sensitivity, greater accuracy 
simplify processes and reduce operating costs. and faster response . . . with the flexibility re- 
Designed and constructed by Born Engi- quired by modern processing techniques. 


neering Company of Tulsa, this plant heralds 
MINNEAPOLIS -HONEYWELL REGULATOR CO. 


BROWN INSTRUMENTS DIVISION 
4498 Wayne Avenue, Philadelphia 44, Pa. 


)# ices in principal cities of the United States, Canado and throughout the world 


— Honeywell | onevwel r 
Jd anced De tteumentalion 


FOR THE PETROLEUM INDUSTRY 


a new approach which means even greater 
reliance upon automatic control... and that’s 


where Brown fits into the picture. 














NEW YORK 


While it is axiomatic that return on investment—the ultimate earning power of a refinery unit when actually on stream— 


ing © tions, initial plant costs remain o major factor in 





is the only true luation of 


N RB refiners’ decisions on plant he nay M. W. Kellogg takes specific steps to minimize initial plant costs consistent 
. & with the achievement of highest ultimate earning power. 





CUTTING FIELD WELDING TIME BY 15%! 


Preheating piping and shapes to be welded in the field 
is an essential step in the construction of any refinery 
unit. For many years it was the accepted custom to use 
gas heating devices for this purpose. These heaters 
accomplished the preheating satisfactorily, but they 
had many disadvantages which slowed down the job. 

The gas heating equipment — rings and straight 
lines of gas burners— was cumbersome to handle, dif- 
ficult to position in close spaces, required wind screens 
to keep flames concentrated on even slightly windy 
days, and presented a constant hazard of open flame 
to welders who of necessity had to operate close by. 

In the constant search for better methods of con- 
struction that would either improve the quality of 
construction or lower its cost—or do both simultane- 
ously — Kellogg’s metallurgical technicians, welding 
practice laboratory and construction groups combined 
in pioneering a new method of preheating. 


Known as strip-heating, this new method utilized 
low voltage electrical resistance heating. It eliminated 
all disadvantages of gas heating plus adding measur- 
able improvement to control of the operation itself. 

This improvement, in working conditions and in 
quality of work, would have been sufficient reason to 
adopt the new method. However, actual experience in 
the field proves that this new method of preheating 
produces a 10 to 15% saving in welding time . . . this 
on top of all its other advantages. When it is realized 
that the average cat-cracker embraces tens of thou- 
sands of welding hours, at an average hourly cost in 
excess of $2.50, the saving is seen as an appreciable one. 

M. W. Kellogg believes that a complete, integrated 
organization, having within itself all types of special- 
ists required to solve just such problems as this one 
of field preheating, is the only true approach to Low 
INITIAL PLANT COSTS. 


THE M. W. Kezzoce Company 


A SUBSIDIARY OF PULLMAN, INC 


ENGINEERS TO THE PETROLEUM INDUSTRY 
HOUSTON 


JERSEY CITY LOS ANGELES TULSA 


Publishing Company Publica 


TORONTO 
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INSULATED PIPING SYS 
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Steam Line Helps 
ts Do a 4Way Job 


@ Chemicals of vital importance to American farming, 
industry, transportation and medical science are produced 
in wide variety at the nine great plants of Commercial 
Solvents Corporation. Key operation in these enterprises 
is CSC’s Research Department in Terre Haute, Indiana, for 
the development of new products and new manufactur- 
ing processes, and the improvement of existing processes. 


A large scale operation of utmost importance, the very 
nature of these activities requires the widespread use of 
large quantities of insulated piping of high thermal efh- 
ciency and proved dependability. 

A recent installation of Ric-wiL Aluminum Foilclad Piping 
at this research center is a typical demonstration of the 
ability of Ric-wiL factory-prefabricated insulated pipe 
units to meet the special requirements of chemical plants, 
petroleum refineries, railroads and similar industrial oper- 
ations. To meet specific project conditions this Unibestos- 
insulated, asphalt-coated and aluminum-protected 8” steam 
line in standard 21 foot units was installed on three levels 
—in a tunnel under a roadway, on concrete piers at sur- 
face level, and suspended overhead. 


r 
LU 
TEMS 


THE Ric-wiL COMPANY « CLEVELAND, OHIO 
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‘When you want this valve to 
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Stick-Proo 





because 


le | 
LEVER-SEALD 


HOMESTEAD LEVER-SEALD VALVES operate instantly 
with only a Quorter-Turn . . . at all times and under all 
conditions . . . in services where extremes of temperature, 
pressure, or the corrosive action of line fluids would cause 
ordinary valves to stick or “seize.” 


Thot’s why they have been favorites with industry for 
more than 15 years in all sorts of difficult applications. 


They're stick-proof, because built right into each valve is 
o powerful lever and screw device that relieves seating 
pressure between plug and body just enough to overcome 
friction and permit easy turning. 


This stick-proof construction is only one of many HOME- 
STEAD LEVER-SEALD VALVE features assuring long, eco- 
nomical, trouble-free service. 


You may order HOMESTEAD LEVER-SEALD VALVES in 
metals and alloys to meet service requirements, in sizes 
from 12" to 12” with regular or wedge gate valve face 
to face dimensions, for pressures from vacuum to 1500 
pounds. Complete technical details and Valve Reference 
Book No. 38 are yours for the asking. 


work . . . it works” 


CHECK THESE OUTSTANDING 


LEVER-SEALD VALVE FEATURES 


. Instant stick-proof operation. 
. Quarter-turn fully opens or closes. 
. Positive mechanical seal. 


. Seating surfaces always protected in 


both open and closed positions. Cor- 
rosion practically eliminated. 


. Unobstructed straight-line fluid flow. 


. All operating parts protected from 


damaging effects of service condi- 
tions and weather. 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P.O. BOX 16 


‘ublishing Company Publication 


CORAOPOLIS, PA. 
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PETROLEUM REFINERIES 


Angle-lranian Oil Co. itd. 

Ashland Oil & Refining Company, inc. 
The Atlantic Refining Company 

The British American Oil Company Ltd. 
c dian Oil Companies, Ltd. 

Cities Service Oil Company 

Conti tal Oil Company 
Cooperative Refinery Association 
Cosden Petroleum Corporation 

Esso Standard Oil Company 

Esso Standard Oil Co. (Lovisiana Div.) 








The Frontier Refining Co. 

Gulf Oil Corporation 

Humble Oil & Refining Company 
Imperial Oil Limited 
McColl-Front Oil Company ltd. 
Midwest Refineries, inc. 
Mohawk Petroleum Corporation 
North Star Oil Limited 
Northwestern Refining Co. 

The Ohio Oil Co. 

Petroleos Mexicanos 





Phillips Petroleum Company 

The Pure Oil Company 

Radio Oil Refineries Limited 

Shell Development Company 
Shell Oil Company, inc. 

Sinclair Refining Company 
Secony-Vacuum Oil Company, Inc. 
Sun Oil Company 

Tide Water Associated Oil Company, inc. 
The Texas Company 

Union Oil Company of Colifornia 





ENGINEERS and FABRICATORS OF PETROLEUM EQUIPMENT 


Alloy Fabricators Division of Conti- 
nontal Copper & Stee! Industries, Inc. 
Alley Manufacturing Co., inc. 
Blaw-Knox Division, Blaw-Knox Co. 
Alco Products Division of 
American Locomotive Company 
Artisan Metal Products Inc. 
The Babcock & Wilcox Co. 
E. B. Badger & Sons Company 
Baeverle & Morris Coppersmithing Co. 
The J. B. Beaird Company, Inc. 
Beaumont tron Works Company 
Subsidiary, American Locomotive Co. 
Bechtel Corporation 
Bethiehem Stee! Company, inc. 
Black, Sivalls & Bryson, Inc. 
The Boardman Co. 
Cc. F. Braun & Co. 
Buffalo Tank Corporation 
The Canadian Kellogg Co., itd. 
Catalytic Construction Company 
Chicage Bridge & Iron Company 
The Colonial tron Works Company 


Condenser Service & Engineering Co., Inc. 


Consolidated Western Stee! Corp. 
Convair Corporation 

The Croswell Company, Inc. 

The Darby Corporation 

Dominion Bridge Company, Ltd. 


L. O. Keven & Brother, Inc. 
Dover Tank and Stock Company 
Dewningtown lron Works, Inc. 


Emersen-ScheuringTank &Mfg.Co.inc. 


The H. K. Ferguson Company inc. 
Flint Stee! Corporation 

The Fivor Corporation, Ltd. 

Foster Wheeler Corporation 

The Griscom-Russell Company 

S. D. Hicks & Son Company 
Henry Vogt Machine Ce., Inc. 
Horton Stee! Works Limited 
Houdry Process Corporation 


James Russell Engineering Works, Inc. 


Jeffersonville Boat & Machine Co. 
The Jeffrey Manufacturing Company 
John Inglis Co. Limited 

Jones & Laughlin Supply Company 
The M. W. Kellogg Company 
Leader tron Works, Inc. 

The Lummus Company 

The McJunkin Supply Company 
Arthur G. McKee & Company 
McNamar Boiler & Tank Company 
Max B. Miller & Co., Inc. 

Montreal Locomotive Works, Ltd. 
Moorlane Company 

National Annealing Box Company 
National Tank Company 


New York Shipbuilding Corporation 

John Nooter Boiler Works Company 

Offenhauser Company 

Oldman Boiler Werks Inc. 

The Parkersburg Rig & Reel Company 

The Ralph M. Parsons Company 

Pattin Manufacturing Co. 

H. K. Porter Company, Inc. 

4. F. Pritchard & Co. 

Process Engineering Inc. 

Project Construction Corporation 

The Refinery Engineering Company 

Ross Heater & Manufacturing Co., Inc. 

A. ©. Smith Corporation 

Southwestern Engineering Company 

Southwest Welding & Mfg. Co. 

Stainless Products, Inc. 

Steel and Alloy Tank Compeny 

Stone & Webster Engineering Corp. 

Struthers Wells Corporation 

Sun Shipbuilding & Dry Dock Co. 

The Toronto Iron Works Lid. 

Universal Oil Products Company 

Welin Davit and Boat Division of 
Continental Copper & Stee! 
Industries, Inc. 

The Whitlock Manufacturing Co. 

Wyatt Metal & Boiler Works 








Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 





SOLID METAL ADVANTAGES 


Petroleum k: 











Bulletin 461 describes installations of Lukens Clad Steels in the Petroleum Indus- 
try. For a copy and for help in adapting these corrosion-resistant metals to your 
equipment, write Lukens Steel Company, 404 Lukens Bldg., Coatesville, Pa. 
Nickel-Clad_ Stainless-Clad 
WITH CLAD STEEL ECONOMY Inconel-Clad Monel-Ctad 
Te ‘ , 1 
STEELS 
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PREFORMED CATALYSTS AND CATALYTIC CHEMICALS 














Harshaw has a wide experience in the development and use of preformed 
catalysts and catalytic chemicals @ Since the outset Harshaw has kept pace with the 
rapid strides made in the use of catalysts by industry @ In addition, Harshaw is well 
equipped to produce tabletted and extruded catalysts in large quantities @ Should 
you need catalysts adapted to your special processes, Harshaw’s facilities can serve 
you adequately. A discussion with us may be helpful if you have a catalyst problem. 


THE HARSHAW CHEMICAL co. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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ese 4 Qualities 
MAKE ZEROLITE 
gt ANOING COLD INSULAT{Op neil 


‘ 7 — am c 


high fire resistance 
low heat conductivity 


excellent moisture resistance 
immunity to many solvents 


To meet industry's require- Skilled application service. To assure the maximum 
ments for a refrigeration return from your Zerolite insulation investment, have 
insulation that will stand up your next job engineered and applied by a Johns- 
under many new kinds of Manville insulation contract firm. 

service, Johns-Manville has , : . 

developed Zerolite* . . . an ZEROLITE is recommended for insulating: 


Petroleum dewaxing equipment Solvent storage and piping 
Gos purifiers and d s A ia lines 
Chillers and exchangers Cold tanks and vessels 

: , “— P Chemical process lines Cold water li 
dependable insulation w ith low heat conductivity is Phar teal precees equip mt ene _ 
important to the economical operation of a system. The Reactors and economizers Air 
temperature range of Zerolite is from 400 F below 


to 170 F above. 


entirely new inorganic low temperature insulation. 





Zerolite is intended for industrial use where a 











Zerolite sheets, lagging, and pipe insulations are made Send for this Folder 
from mineral wool, processed with a special resin This new folder contains de- 
binder that provides exceptional moisture resistance. scriptions, property tables and 

: . , “mee : other data on Zerolite’s advan- 
Available in wide variety of sizes and thic knesses. The cages. Write Johas-Maaville, 
pipe insulation is further provided with an asphalt Box 290, New York 16, N.Y. 


jicket that protects both longitudinal joints. 


—— tchnemomvine ZEROLITE 


REFRIGERATION INSULATION 
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A BIG FACTOR 





WortHwuite 


savings, made possible 


For Acids 


by exclusive features of 
the WILFLEY Acid Pump, are re- 
flected in consistently lower opera- 
ting costs of WILFLEY installations in the 
world’s most efficient chemical plants. This 
is the pump that handles acids, corrosives, 
A Companion hot liquids and mild abrasives 8n a trouble- 
to the Famous WILFLEY free, ‘round-the-clock schedule without 

Sand Pump . : 
attention. 10- to 2,000-G.P.M. capacities; 

* 

Buy WILFLEY for 15- to 150-ft. heads and higher. Individual 
Cost Saving Performance engineering on every application... Write 


7 \ or wire for specific information. 





A.R.WILFLEY & SONS. INC. DENVER, COLO. U.S.A 
NEW YORK OFFICE: 1775 Broadway, New York City 


4 I LFLEY Jo“ PUMPS 
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in Britain 





HEAD WRIGHTSON PROCESSES LIMITED are Accredited Engineers 
for Leading American Refinery Processes including Thermal 
and Catalytic Cracking and Reforming, Solvent Extraction and 
Dewaxing, Desulphurisation, Chemical Treating, Continuous Charcoal 
Adsorption, ete. ... All Plants engineered in strict accordance 
with American practice, and to American Codes. ... Ten 
plants, including some of the largest Solvent Extraction Plants 
in the World, engineered by Head Wrightson Processes Ltd., are now 
in course of construction, Our services comprise engineering, purchasing, 


progressing, inspection, shipping. and supervision of erection. 


Head Wrightson Processes Ltd. 





MASONEILAN 
Vives 


MEET THE EXACTING REQUIREMENTS 


| 


OF THE PROCESS INDUSTRIES 


tis 


t 
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Masoneilan Control Valves are available for every 
usual application ... steam, water, oil, gas or chemi- 
cals. These outstanding valves are built to exacting 
Masoneilan standards to assure dependable perform- 
ance under all operating conditions. Field-tested, job- 
proved, these control valves are demonstrating their 
ability to perform in hundreds of installations through- 
out the world. Almost daily, users report that Mason- 
eilan Control Valves give years of continuous service 
with minimum maintenance. 


i 


_ — 


Masoneilan Control Valves are available in a wide 
range of types and sizes from '%" orifice and up. Call 
our nearest office for complete details. 








7400 Control Valve Positioner 
Accurately Positions Valve Plug 


For use with diaphragm control 
valves or diaphragm motors — direct 
or reverse super-structure. For split 
range operation and motion trans- 
mission. Positions the valve plug in 
exact proportion to changes in con- 
troller output pressure. Simple and 
easy to install. Rugged, weather- 


ill a. 
Se 
MASON-NEILAN REGULATOR CO. 


1203 ADAMS STREET, BOSTON 24, MASSACHUSETTS 


No. 107 Sales Offices or Distributors in the Following Cities — NewYork + Buffalo + Chicago 
Crifige sinee St. Louis + Philadelphia - Houston « Pittsburgh + Cleveland + Tulsa «+ Atlanta 
Ma's Me - Denver + Cincinnati + LosAngeles + San Francisco 
Body size: Mason Regulator Co. of Canada, Ltd., Montreal and Toronto 
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Fluid catalytic unit tower b id 
8'0" ID x 50'0” %" steel shell, esi es 
clad with 12 gauge stainless 


e 
steel strips, complete with tray d g d | 5 
supports...Nooter fabricated esi n an meta ” 
to Universal Oil Products 


Co. design. 


Well, for one thing: Over one mile of Nooter DuraPure 
Welding. The continuous automatic and manual arc-welded 
construction surpasses API-ASME Code specifications. . . 
Uniform bond achieves high strength, and surface purity 
of welds maintains corrosion-resistance. Stress-relieving 
insures safety and precise, undistorted alignment. 


After being cross-checked for precision fit-up the vessel 
was shipped on schedule — ready for erection. 


This is why Nooter-fabricated equipment is competently 
serving the petroleum industry throughout the world. 


When your blue prints are ready — call in Nooter! 


Nooter Catalog, complete with corrosion data charts is sent at your request. 


JOHN NOOTER BOILER WORKS CO. + 1404 South Second St. + St. Louis 4, Mo. 
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THE HEART OF 
A PUMP IS ITS 


Peerless Pumps utilize 


designs to 


What makes a pump “tick?” Its heart is 
an impeller! 

Pictured above are eight Peerless 
lesigns for varying fluid condi- 


impeller 
forces water upward from 


tions. No. | 
deep wells 
sign for high capacity horizontal pumps*) 
No. 3 pumps solids in suspension. No. 4 
handles all! liquids in small capacities, at 
high heads. No. 5 is of single suction 
design for process services. No.6 com 
bines both radial and axial flow. No.7 is 
a semi-open impeller for small diameter 
deep wells. No.8 is an impeller that 
large liquid volumes 

The point is—capacities, lifts, heads, 
temperatures, chemical analysis, clarity, 
shaft speeds are seldom common to dif- 


propels 


No. 2 is a double suction iggy 


IMPELLER 


many different impeller 


meet various fluid conditions 


ferent pump services and installations. 
Because fluid conditions vary, Peerless 
pump designers are versatile and Peerless 
pumps utilize this versatility in different 
impellers for varying fluid conditions, 
successfully pumping most liquids in all 
industries. 

Peerless horizontal pumps are available 
for general purpose pumping, for 
handling sewage and other materials in 
suspension, for most all process services, 
for moving chemicals and oils, for acids 
and caustics and for such specialized 
applications as |-p gases. 

Peerless vertical turbine pumps are 
available for lifting water from deep wells 
or close-coupled.for wet or dry pit 
installation and for drainage, drydock, 


canal diversion and flood control services. 

Plan with Peerless for all your needs 
for pumps. Individual descriptive Bulle- 
tins on each of the types of Peerless 
Pumps described above are available 
upon request. 


Peerless - 


VERTICAL AND HORIZONTAL 








Pumps 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Los Angeles 31, California Indianapolis, Indiane 
District Offices: New York 5, 37 Wall Street; Chicago 40, 4554 N. 
Atlanta Office: Rutiand Building, Decatur, Georgia; 
Nebraska, 4330 Leavenworth Street; Dallas 1, Texas; 

Fresno, California; Los Angeles 31, California 
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PETRECO 


ih of “i aN 


Petreco Electric Desalt- 
ers are in use wherever 
salty crudes are a re- 
fining problem. The 
Petreco service organi- 
zation is set up to ren- 
der quick service and 
replacement parts 
whenever needed. 


PETROLEUM 
RECTIFYING 
COMPANY 
5121 South Wayside Drive 
Houston 1, Texas 


648 Edison Building 
Toledo 4, Ohio 


530 West Sixth Street 
Los Angeles 14, California 


DESALTING 
SPECIALIZED Seemann PROCESSES ; : DEHYDRATING 
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@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


How to Seal a Gas Line 


The sealing of gas lines is required in many plants as a 
protective measure. It is advantageous to adapt the method 
sketched above because of its low cost, positive seal and 
the fact that it requires minimum space in the line. 


When the gas is to be shut off, the two R-S Valves are 
closed and the space between filled with water or other 
material, thus forming a tight seal. 


Immediate Shut-Off or Vent 


No. 628. Should solenoid 
operator function, the R-S 
Valve installed in a line 
either closes or opens 


immediately. 


The R-S Solenoid Trip Valve is used for emer- 
gency service. The solenoid can be arranged with 
the counterweight mechanism to open or close 
the valve and hold it there in one position or the 
other. If for any reason the solenoid functions, the 
latch is tripped, which permits the counterweight 
to open or close the valve by gravity. The assembly 
is suited to shut off the flow or to open a vent and 
requires manual reset. Can be constructed of any 
metal or alloy and in various sizes for air, gases, 
steam, oil, water and other services. Types 649 
and 696 are spring loaded (spring utilized instead 
of counterweight). Very popular for marine 
service. 

Write for catalog No. 17 or consult with the R-S 
representative in your locality. You will find the 
address and phone number listed under “R-S 
Products Corporation, Valves.” 


R-S Products Corporation, Wayne Junction, 
Philadelphia 44, Pa. 
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No. 728. 54-inch 50-pound iron 
Valve for water service. Ex- 
tremely rugged construction. 
Limitorque electric motor drive 
with threaded reach rod moves 
valve very slowly te prevent 


No. 722. 16- 
inch 125- 
pound Cast 
tron Valve equipped with rubber 
spool for positive shut-off. Air 
Cylinder operated. Position of valve 
vane indicated by operating lights. 





No. 725. 36-inch by 8-inch 150-pound 
Class B Alloy Steel Dual Vaive. 
Controls high pressure drop and small 
volume or low pressure drop and 
large volume. 


No. 719. 12-inch Steel Angle Slide 
Valve with 300-pound American 
Stenderd raised face flanges. Air 
cylinder and rising stem hand wheel 
perator with d g unit. Con- 
trols liquids, gases and solids in- 
cluding catalysts. 
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@ Oceco Vent Valves provide positive and depend- 
able control of tank breathing. They prevent the 
free discharge of vaporized liquids resulting from 
fluctuations in temperature,— and restrict tank 
breathing, resulting from pumping into a tank. 
They avoid any serious lowering of gravity rat- 
ings; —retard the formation of gum;—and avoid 
“cave-ins” and “blow-outs” resulting from exces- 
Sive vacuum and pressure. 


These valves combine the advantage of our 
twenty five years of experience in meeting the 
industry's most exacting requirements; — and the 
results of exhaustive tests conducted in our labo- 
ratories. The Venturi effect of the body gives the 
valves even greater pressure capacity than an open 
nipple, while the spacing and design of the open- 


View of Oceco 3” Screwed Connection Vent 
Valve with Flame Snuffer and Chein. 


View of Oceco 6” Flanged Connection Vent Valve 
showing mounting on Oceco Flame Arrestor. 


ings provides large vacuum relief. The drip edges 
on the valves carry away any condensate, thus 
protecting the valves against corrosion and freez- 
ing, and the stem guided construction prevents 
sticking and “cocking.” 

The housings are semi-steel castings that can 
withstand direct exposure to flames for long 
periods of time, and consequently provide a solid 
support for the valves, valve guides and seats, 
keeping them in proper alignment and assuring 
tight closure at all times. 

Furnished in 2” and 3” sizes for screw mount- 
ing, and 4”, 6”, 8”, 10” and 12” sizes for flange 
mounting, either as individual units or complete 
with an Oceco Flame Arrestor. Prices and a fully 
descriptive bulletin sent promptly on request. 





-— OCECO.... 


Division of THE JOHNSTON & JENNINGS CO. 
CLEVELAND 14, OHIO 


WEW YORK «+ PITTSBURGH + DETRCIT + CHICAGO «+ ST. LOUIS * TULSA * BEAUMONT 
£ + CASPER + SAN FRANCISCO + LOS ANGELES + TORONTO AND MONTREAL 
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— ALOYSS=FALVES 


quote) maintenance is nil (unquote 





Aleyce Stainless Stee! Valves in the Acid Plant 
of the Daugherty Refinery division of L. Sonne- 
born Sens, inc. at Petrolia, Pennsylvania. 


“@\ NE of the most interesting observations we 
have made insofar as Aloyco Valves are con Aloyeo flanged Cote Velve, tte. 11%, 199 th, 
cerned is that the maintenance to this date has 4” to 12” inclusive. Available in 18-85, 18-8SMe 
been nil. In two years of service we have never Aleyco 20 end other corrision-resistent olleys. 
lost a minute of operating time with Aloyco 
Valves. I would heartily endorse Aloyco 20 
Valves for similar services’. The remarks are 
those of Mr. G. H. Miley, Acid Plant Superinten 
dent of the Daugherty Refinery, Petrolia, Penn- 
sylvania, a division of L. Sonneborn Sons, Inc. 


The Aloyco Valves here are used in the acid con- 

trol lines of their contact H,SO, plant. They 

handle 93% and 98% H,SO, and oleum in STAINLESS STEEL 
temperatures ranging from 115° to 150°F. This 

Company formerly used iron and steel valves VALVES AND FITTINGS 
with alloy trim for the same application. Aloyco 

Valves in this particular installation have been 


in service several times as long as any previous 
valves 





ALLOY STEEL PropuCcTS COMPANY, INC. 


Let our sales engineers study your requirements 
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exttd 
STRENGTH 
where 


heeded 


Qhio Type 1640 is rated 
higher! It’s built to take 
higher pressures and tem- 
peratures, built for greater 
strength at the top. The 
circular holding member 
distributes the pressure 
over the entire top, and 
the equalizer ring evenly 
applies the downward 
farce from the holding 
member to the tapered 
seat. Force is applied 
nemrer the outside diam- 
eter of the plug. Cut costs 
with tough Ohio Return 
Bends — “Extra Strength 
Where You Need It.”’ 








OT ELe 
Return Bends 















































FAHRITE TUBE SUPPORTS 


in the hottest spot in your refinery, peratures. There's a grade of 
FAHRITE tube supports stand up. FAHRITE to suit your operating con- 
They give longer, more economical ditions. Write us today for more 
service under extremely high tem- complete details. 


me OHIO STEEL FOUNDRY oo. | 


SPRINGFIELD, OHIO ! 


Plants at Springfield and Lima, Ohio 
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DO YOU KNOW THESE 


facts 


about 


treating ? 


t—— FACT 1 \Mercaptan removal is today’s an- 


swer to deodorization pre »blems. 


FACT 2 Modernizing with the Tannin Solu- 
tizer Process for mercaptan removal yields 
“new refinery’ economies in treating and 
blending your finished leaded gasoline. 


FACT 3 Conversion and operating costs are 


extremely low. 


FACT 4 The Tannin Solutizer Process is not 


corrosive. 


FACTS The high efficiency of the Tannin 
Solutizer Process has been conclusively dem- 
onstrated during more than five years of 
commercial refinery operation. 


FACT 6 The Tannin Solutizer Process does 
not affect the stability of the gasoline treated. 


FACT 7 Complete Tannin Solutizer process 
engimeering service is available—during the 
planning of your unit, at start-up, and there- 
after if required. 


We will welcome the opportunity to work with you on 
your specific problem. The Tannin Solutizer Process is 
licensed under the patent rights of Socony-Vacuum 
Oil Company and Shell Development Company. 


SHELL DEVELOPMENT COMPANY, INCORPORATED 


50 West 50th Street, New York 20, New York 
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FIRE PROC 


CMH REX-FLEX FIRE-PROOF 
FLEXIBLE METAL HOSE 


FOR: Fuel and Process Lines 
and Fire Protection Systems 
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Undamaged after 
10 hours of 
For services where the combustibility continuous internal 


of materials handled demands that flex- fire... 

In certified tests, CMH Fire- 
Proof Metal Hose was sub- 
external fire, CMH manufactures a truly fire- jected to 10 hours contin- 
uous internal fire — without 
damage! It also withstood 
critical applications, CMH REX-FLEX Fire-Proof an external flame of over 
2000°F. for over fifteen min- 
utes —again without failure! 
tests. Its use in processing plants and fire protection Here is a degree of safety 
that cannot be found in other 
types of hose construction! 
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ible connections be resistant to internal or 


proof flexible metal hose. Already widely used in 
Flexible Metal Hose has been subjected to the severest 


systems will provide new highs in safety not avail- 





able in standard type hose assemblies. 
CMH REX-FLEX Fire-Proof Flexible Metal Hose 


is available in sizes from 5/16" to 6" I.D. with a choice 





of standard fittings. Write for latest data and speci- 


fications for your requirements. 


CMH—ONE dependable source A H I C 


for every flexible metal hose requirement 


Cc 


ures «4 standerd types 
both nvoluted 


a variety * metals 


Leoders in the Science of Flexonics 
MAYWOOD, ILLINOIS 
Plants at Maywood, Elgin and Rock Falls, Illinois 
In Conode: Conodian Metal Hose Co., itd., Brampton, Ontario 
FLEXON .... . identifies CMH products which hove served industry for more thon 47 yeors 


systems: stainiess 
various conduits 


f these components 
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7 PRITCHARD Can Solve Yeée 


‘Petroleum bo ie Problems* 


ENGINEERING +» CONSTRUCTION | 


» DESIGN - 
7 


HOUSTON ¢« TULSA «+ PITTSBURCH CHICAGO «+ NEW YORK LOS ANCELES «+ ST. LOUIS 
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Why Standard helps young scientists through school 


help develop the well-trained men and women 


The student's lamp that lights 
America’s future never needed 
to burn more brightly than today 
During this school year, we have extended 
our graduate fellowship program from 19 to 
25 scholarships and have increased the grants 
from $1,000 to $1,250, plus tuition where it 
is needed. These scholarships are awarded by 
14 universities to promising young scientists 
and engineers. We hope some of them may 
later work with Standard of California, but 
there is no obligation either in their choice 
of studies or career. 
This is the eleventh year of these Scholar- 
ship Awards. It is our sincere hope they will 


who can best insure continued progress for 
the West and the whole United States. 


Standard Oil Company of California 


A Gulf Publishing Company Publication 





TUBE INSTALLATION AND MAINTENANCE go 
hand in hand on the new Wilson service team. For 
Wilson has supplemented their widely-used tube clean- 
ers with a complete line of precision-made Wilson- 
Dudgeon tube expanders. 


This double service to industry has been made possible 
by the purchase of the tube expander facilities of 
Richard Dudgeon, Inc., a firm with more than 75 years 
of experience in this field. 


VITAL STATISTICS: Every Wilson-Dudgeon tube 
expander is made of the highest quality steel and 


is designed to give the smooth, efficient rolling action 
which insures firm seating for the tube. There is a Wil- 
son-Dudgeon tube expander for every conceivable need, 
from ,j,;" LD. to 24” LD. in power plants, refineries, 
boilers, heat exchangers, condensers, evaporators, stills, 
etc. 


Investigate the Wilson-Dudgeon tube expander line. 
See how these skillfully made expanders seat tubes 
tightly . . . provide perfectly rolled joints . . . reduce 
time-wasting re-rolling and reinspection. Write today 
for full information. 


THOMAS C. WILSON, INC., 21-11 44TH AVENUE, LONG ISLAND CITY 1,N. Y. 
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TUBE EXPANDERS 
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Three major process units, all built by Foster Wheeler, are involved 
in the refining sequence of this complete Lube oil plant, viz: 


Crude Distillation, 2-stage 40,000 bbls/day 
(this is one of five for this same refiner); 


Furfural Refining, charging capacity 5500 bbls/day; 
MEK Benzol Solvent Dewaxing designed for a 
maximum dewaxed oil production of 8000 bbls/day 


When all three units are in operation, this combination will represent 
one of the largest Lube oil plants in the world. 





POS TIAIR, WixissiLiairn CORPORATION 


1¢S SROADWAY, NEW YORK 6, NEW YORE 
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THE Continuous Operation OF 


BROWN FINTUBE SECTIONAL HAIRPIN HEAT EXCHANGERS 
without Shutdowns for Servicing 
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Write today for 
Bulletin No. 481. 
It gives full details 


PAYS USERS EXTRA DIVIDENDS 


@ When they’re “on line’— heat exchangers are 
making money with which to pay wages, bonuses, 
salaries, dividends. When they’re down for ser- 
vicing,— money is going out—not in. 

A bank of Brown Fintube Sectional Hairpin 
Heat Exchangers can be kept in continuous ser- 
vice —on dirty duty —at high efficiency. The bank 
doesn’t have to come off line for servicing. Users 
simply manifold an extra parallel stream into the 
bank. Then they can clean, and make whatever 
repairs are necessary, to first one stream, then an- 
other, while the bark is carrying its full rated 
load, continuously, at a profit. Simple, isn’t it? 

Let us help you in adapting Brown Fintube 
Sectional Hairpin Heat Exchangers— with their 
many outstanding operating and maintenance 
advantages—to your next heat transfer require- 
ment. The Brown Fintube Company, Elyria, Ohio. 
Sales engineers in the principal cities. 


BROWN pay en 


Scclign eG 


“HEAT EXCHANGERS 








RESISTANCE WELDED INTEGRALLY BONDED FINTUBES AND FINTUBE HEAT TRANSFER PRODUCTS 
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Want a stud you can count on for economi- 
cal service? . . . One that stays on the job for 
long periods of time, even at elevated tem- 
peratures? The Bethlehem continuous-thread 
stud is your answer. 

The continuous-thread stud is ideal for 
high-temperature bolting applications be- 
cause it minimizes stress concentrations. 
There being no point of thread runout, the 
fatigue or vibration stresses so often encoun- 
tered in refinery bolting are distributed over 
the full length of the stud 

Bethlehem continuous-thread studs are 
precision-made from carbon or alloy steel 
and are furnished either plain or heat- 
treated. They come in a complete range of 


diameters and in any length, with most sizes 
carried in stock. 

Complete details about the continuous- 
thread stud are available for the asking. 
Why not put your questions up to the 
nearest Bethlehem sales office. Or drop a 
line to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Stee! Export Corporetion 


Continuous-thread studs are a product of Bethlehem’s Lebanon, Pa., Plant 
ig 
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“A Cottrell Installed by Research Corporation 


will reduce catalyst loss 
to less than one ton per day” 


The through-put capacity of the cracking unit in the 
oil refinery was 20,000 barrels per day. The engineer 
from Research Corporation noted the plant arrange- 
ment and type of catalyst to be used and was able to 
recommend a Research Corporation Cottrell that would 
keep catalyst losses to less than one ton per day. Actu- 
ally in some plants the Cottrells have, in effecting the 
above results, recovered as high as 50 to roo tons of 
catalyst per day. 


Performance like this is the result of over 35 years of 
experience combined with careful engineering ap- 
praisal, attention to details and a remarkably efficient 
method. These, combined with equipment which gives 
recoveries of over 99%, are responsible for outstand- 
ing records of recovery. 


A letter from you to the Research Corporation will 
bring an informative bulletin describing HOW the 
Research Corporation Cottrell Electrical Precipitator 
performs, and HOW it can bring about important 
savings. Write for your copy today. no-101 


May, 1949—A Gulf Publishing Company Publication 


Research Corporation Installations 


47 CARBON BLACK PLANTS 
200 METALLURGICAL INSTALLATIONS 
203 ACID PLANTS * 34 PAPER MILLS 
262 DETARRING INSTALLATIONS 
195 POWER STATIONS 
71 STEEL PLANTS * 9% OIL REFINERIES 
AND MISCELLANEOUS INSTALLATIONS 








RESEARCH 
CORPORATION 


405 Lexington’ Avenue, New York 17, N.Y. 
122 South Michigan Avenue, Chicago 3, Illinois 


























NATIONAL cast iron 


CONDENSING and COOLING SECTIONS 


Economy of Design—The unique arrangement of 
internal fins and swirlers in National Sections makes 
possible higher transfer rates and lower pressure 
losses, with resulting savings in pumping costs and 
space requirements. 


Economy of Installation—Compact arrangement 
provides far greater effective surface within a given 
area of space. This, together with the savings in 
surface requirements made possible by internal de- 
sign, means that far less spray pit area or water box 
size is required. In certain types of installations 
National Sections require only one-third the space 
needed for competitive equipment. Support lugs 
cast integrally with the sections make them self 
supporting, so no auxiliary bracing is required, in- 
stallation cost is kept at a minimum. 


Economy of Performance—External design pro- 
vides for unrestricted flow of water as a film from 
one section to the next, with a mini- 
mum of splashing. National Sections 


require far less cooling water than other types of 
cascade coolers. When submerged in a box, their 
smooth exterior surfaces give little opportunity for 
the collection of foreign matter, so high perform- 
ance is maintained for longer periods. 


Economy of Maintenance—The corrosion resist- 
ance of Cast Iron, under many varied and severe 
conditions, insures long periods between mainte- 
nance shutdowns. Units are divided into many 
component parallel stacks of sections, so that sec- 
tions can be replaced easily, and with little ‘‘down- 
time.’ Complete standardization of National 
Sections means minimum inventory requirement 
for spare parts. 


These economies in your condensing and cooling 
installations—and many more—can be yours with 
National Cast Iron Condensing and Cooling Sec- 
tions. Let one of our field engineers show you 
how—without obligation, of course. Write for our 
catalog CP-16. 


THE NATIONAL RADIATOR COMPANY 


JOHNSTOWN, 


PENNSYLVANIA 
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STAINLESS STEEL TOWER INTERNALS SAVE F 10 
WEIGHT AND GAIN SPACE. Thinner, lighter-weight Cndacwoxmmentv MEMO — Ser, 


stainless steel sections simplify fractionating tower structural problems 

. allow space for more efficient manways . . . increase the efficiency of 
bubble caps and trays. And, smooth, pore-free stainless steel surfaces 
discourage coking and fouling. ENDURO Stainless and Heat-Resisting 
Steels currently are helping refiners maintain profitable throughput 
in cracking stills and tubes, condensers and heat exchangers, still lin- 
ings, hot oil lines, sludge tanks, swing lines, valves and many more 
items of equipment. 














eee STRENGTH? YES, AND LIGHT WEIGHT, TOO 


High strength—at both frigid and torrid 
temperatures—traditionally is identified with 
Republic ENDURO Stainless Steel. It is this 
property which results in another characteristic 
of vital importance to the ever-expanding 
petroleum industry—/ight weight. 

Because of its exceptionally high strength- 
to-weight ratio, ENDURO is used in thin, 
light-weight sections without loss of strength or 
durability, and without sacrifice of safety. 
Today, with refinery operations calling for in- 
creasingly enlarged and complex construction, 


the high strength and fatigue-resistance of stain- 
less steel open vast new design opportunities— 
unhampered by material limitations. 

There are many analyses of ENDURO Stainless 
and Heat-Resisting Steels, each developed to 
meet specific requirements of various refinery 
applications. For further information and factual 
data, write us: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Obio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


STAINLESS STEEL 


V Check ALL 10 Advantages: « Rust AND CORROSION-RESISTANCE © HEAT. 
RESISTANCE © HIGH STRENGTH © NO METALLIC CONTAMINATION © SANITARY SURFACES 
© EASY TO CLEAN © EYE APPEAL © EASY TO FABRICATE © LONG LIFE © LOW END COST. 


REG U &. PAT OFF 
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A Mawel Among 


cheap winch ina strateg!¢ location can prove to be very expensive 

economy Take a cable winch for handling @ swingline inside 

a storage tank, for instance Suppose @ paw! breaks and the 
swingline pipe falls to the bottom of the tank You know what 
you are In for 
For such important service We have designed and built a 
quality winch of the worm and ring gear type When you re 
lease the handle, it remains just where you left it. It cannot spin 
and injure anyone. !t cannot drop the swing PIPE suddenly 
We consider the cable winch one of the most critically impor 
tant components of our complete sw!"d line equipment. May 


we send you descriptive literature and prices? 


SHAND & yurs CO. 


BERKELEY CALIFORNIA 
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FOR DIFFICULT GAS CLEANING PROBLEMS 


CHEMICO Now Offers 


The P-A Venturi Scrubber 








CYCLONIC 
SEPARATOR 











' 
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APPLICATIONS: The P-A Venturi 
Scrubber is a highly effective and 
economical apparatus for solving 
such major industrial problems as: 
SMOKE ABATEMENT : RE- 
MOVAL OF DUST AND MIST 
FROM GASES + RECOVERY 
OF VALUABLE METALS AND 
CHEMICALS. 


ADVANTAGES: Highly efficient 
—Assures virtually complete re- 
moval even of sub-micron dust and 
mist. 


Low initial cost—The first cost of 
the P-A Venturi Scrubber is con- 
siderably less than other equip- 
ment of equivalent performance. 














Low Maintenance — Its mainte- 
nance cost is less than that of other 
equipment of equivalent perfor- 
mance. 


Low Water Requirement — Re- 
quires generally less water (or 
scrubbing liquid) than other liquid 
scrubbers. 


Can Handle Gas At Any Tem- 
perature—Pilot Plant tests show 
no difficulties even at 1800° F. 
Actual installations now operating 
at 700° to 800° F. 


More Compact and Lighter—It re- 
quires less space and is lighter in 
weight than other equipment of 
equivalent performance. 





HOW THE P-A VENTURI SCRUBBER WORKS 


Dirty gas, at high velocity, impinges 
upon and atomizes a curtain of 
liquid introduced through jets at 
the throat of the Venturi. Differen- 
tial velocities of gas and atomized 
liquid result in collision of mist or 
dust particles with liquid droplets. 
The coalescence of mist or agglom- 
eration of dust resulting from this 
collision makes simple cyclonic 
separation possible. 











Simple and Safe to Operate and 
Maintain—Any competent main- 
tenance man can service a P-A Ven- 
turi Scrubber. No special skill is 
needed to repair equipment. 

Chemico’s engineering background 
and development facilities com- 
bined with Pease-Anthony’s experi- 
ence in gas scrubbing offers highly 
qualified service in this field. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BUILDING, 350 FIFTH AVENUE, NEW YORK 1,N. Y. 


EUROPEAN TECHNICAL 


CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. C. 2, ENGLAND 


REPRESENTATIVE 


CABLES: CHEMICONST, NEW YORK 
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Chemico Plants are 
profitable investments 











THREE REASONS WHY THEY'LL GIVE YOU BETTER SERVICE... 
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f 0 |-R Chemical Pumps 


are Armored against Corrosion 


with JACAMIET 


———————~—~————— 


2) They are PROTECTED 
AGAINST LEAKAGE 
—with the LEAKOLLECTOR 


The patented LEAKOLLECTOR 
stuffing-box gland—an exclusive 
feature of all I-R chemical pumps 
— provides a simple and effective 
solution to the problen. of pump 
leakage. It completely encircles the 
stuffing box, trapping all leakage 
so that it can be drained away for 
collection or disposal. The split 
gland is accurately fitted to both 
the inside and outside of the box, 
and will catch any seepage escap- 
ing between the shaft and packing, 
or between the packing and the 
bore of the box. The LEAKOL- 
LECTOR is easily removed from 
the shaft for repacking the box. 


aw 
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© They are BUILT FOR 


EASY MAINTENANCE 
—and LESS OF IT 


These pumps are ruggedly con- 
structed to last longer on the job— 
and the simple design, with all 
parts easily accessible, means less 
“time out” for maintenance. The 
short, rigid stainless-steel shaft 
prevents impeller whip and elimi- 
nates many stuffing box troubles. 
The suction nozzle is removable, 
permitting access to the impeller 
without disturbing the discharge 
piping. 

The CAMERON SHAFT SEAL 
can be installed on all I-R chemi- 
cal pumps to replace the conven- 
tional stuffing-box packing. It 
eliminates stuffing-box leakage and 
requires practically no attention 
or maintenance. 


anaihaatiiiiininiiail 


IRCAMET (indicated in color) is used 
for all parts coming in contact with 


the liquid 


These Ingersoll-Rand chemical pumps are 
built to stand up under the continuous 
handling of corrosive and abrasive liquids. 
All parts of the pump that come in contact 
with the liquid are made of IRCAMET — 
a high nickel-chromium-molybdenum al- 
loy steel developed exclusively by I-R for 
chemical pump service. Laboratory tests 
and years of field experience have proved 
its exceptional ability to resist the corro- 
sive action of a wide variety of acids and 
alkalis. Other materials are available for 
special operating conditions. 

In the complete line of I-R chemical 
pumps, you'll find a unit that’s right for 
practically any application ...a pump that 
is completely engineered for maximum 
performance, minimum maintenance, and 
high operating efficiency. For complete in- 
formation, write to Ingersoll-Rand, today, 
asking for Bulletin 7095. Or, if you have 
a special pumping problem, contact your 
nearest I-R engineer. He will be glad to 
help you. 


STAINLESS STEEL SHAFT provides maxi- 
mum strength, plus high corrosion resistance. 


PANOFLAM, a modified, syn- 





thetic, resin-base paint, highly 
resistant to chemical action and 
to oil and grease, forms a pro- 
tective coating over the entire 
unit. 


1-R Chemical Pumps are of the centri- 
fugal type, of simple cradie-mounted de- 
sign, coupled to the driving motor. They 
are available in sizes to handle up to 
4000 gpm at temperatures to 800° F 


ersoll-Rand 


CAMERON PUMP DIVISION 362-10 
11 BROADWAY, NEW YORK 4, N. Y. 
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REDUCES CONDENSER “DOWN-TIME”’ 


When high back-pressure due to 

slime fouling on condenser water-side 
surfaces results in excessive down-time and 
costly plug cleaning, the best “doctor” 

is chlorination. Here’s why: 

Properly applied chlorination 

by means of a job-engineered W&T 
installation is economical. In most cases, 
the cost of the equipment is saved 

in the first year. 

Chlorination gets at the source of the 


trouble by killing the micro-organisms 


that cause slime deposits. , 
Plug cleaning is eliminated and 
equipment may be kept on the line thus, in 
effect increasing station capacity. 

Fuel costs are reduced through reduction 
in average back-pressure. 

W&T’s more than thirty years’ 
experience in water treatment are 
always at your call. Write today for 

a survey of your cooling 

water system —there’s 


no obligation. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey * Represented in Principal Cities 


CD.2%9 
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"This time use top quality "That's easy 
forged steel 600* gate valves we'll order VOGT 
for that hot spot”’ Series 5300” * 





Here are valves that will stay on the line longer and 
require little maintenance year after year because 
toughness and durability are built into them right 
from the start. 

Series 5300 valves have drop forged steel bodies and 
bonnets, rolled-in | 1!/2-13°%/, chrome stainless steel seats 
which can be easily renewed, and solid stainless steel 

wedges. A ground joint insures tightness between 
the body and bonnet. The stuffing box can 
be repacked under pressure when valve is 
fully open. 
Pall Series 5300-F8 valves with 18-8 stainless 
*Series 5300 steel trim and Series 5200 valves with 
CARBON / 600 Pounds @ 800° F. Monel Metal trim are also available. 


STEEL \ 2000 Pounds Cold Non-Shock 


For 600 pound service © Union Bonnet 
Ground Joint © Inside Screw Stem 


® Renewable Seat Ri © Solid 
Wedeow Slotted Type 2 bith. 13% HENRY VOGT MACHINE CO. 
Chrome Stainless Steel Trimmings Louisville 10, Ky. 
Sizes 4" to 2" inclusive. 
BRANCH OFFICES: NEW YORK e PHILADELPHIA 
CLEVELAND e@ CHICAGO e ST. LOUIS e DALLAS 














DROP FORGED sTEEL VALVES 
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Diagram above and photograph below 
show C. H. Wheeler Steam Jet Vacuum Re- 
frigeration System employing a Surface 
Condenser. Low Level Jet and Barometric Jet 
(Direct Contact). Condensers are also used, 
depending on the installation requirements . 
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IVES — Phil 


. 9 
REPRESENTay 











STEAM CONDENSERS « WATER COOLING TOWERS 
EJECTORS + STEAM JET VACUUM REFRIGERATION 


OF PHILADELPHIA 
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© New pilot plant of Pittsburgh Consolidation Coal Company at Library, Pa., sided with “Century” 
Asbestos Corrugated. Construction by Chemical Plants Division of Blaw-Knox Company, Contractors. 


Vshestos 


‘ eduoe wrace 
Keasbey & Mattison 


has made it serve 
mankind since 1873 


Built 
for a LONG life of 
dependable service 


“Century.” ASBESTOS CORRUGATED 


This large pilot plant of the Pitts- 

burgh Consolidation Coal Com- 
pany is the latest unit in one of the most 
modern research laboratories of its kind. 
The new building is designed and equipped 
for the study and development of more 
efficient coal gasification processes. 


It is fitting that the fine equipment of this 
pilot plant should be housed in a modern 
building sided with good-looking, long- 
lasting K&M “Century”’ Asbestos Cor- 
rugated. This time-proved material is 
noted for great structural strength and 


KEASBEY & 


COMPANY >+ 


AMBLER: 


ability to withstand severe commercial 
usage. It resists fire, weather, rot, rust and 
galvanic action. And no protective paint- 
ing or upkeep is needed. 

“Century” Asbestos Corrugated is easy 
to cut with a portable electric or band 
saw ... easy to drill... easy and fast to 
apply, for it comes in 24 different sheet 
lengths. Can be re-used even after many 
years of service. 

Write for name of nearest distributor and 
further particulars. Your inquiry will 
receive prompt attention. 


MATTISON 
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The above view is just one example of many 
similar Hortonsphere and Hortonspheroid in- 
stallations for butane and natural gasoline stor- 
age. This particular group of tanks is located 
at the Warren Petroleum Corporation’s Houston 
terminal. 


Some of the reasons why Hortonspheres and 
Hortonspheroids are so widely used for the 
storage of volatile liquids are: 

.. « The Hortonsphere is the logical container 
for storing butane, butane-propane mixtures, re- 
finery charging stocks, and the more volatile 
grades of natura] gasoline. It is economical to 
build because its spherical shape utilizes material 
to the best advantage. The Hortonsphere prevents 
filling and emptying evaporation losses. The 
vapor space in a Hortonsphere contains little or 


a familiar 
sight at 
NATURAL 
GASOLINE 


terminals 


HORTONSPHERES and HORTONSPHEROIDS 


no oxygen, which reduces the fire hazard and 
cuts down corrosion on the inside of the shell. 
The entire shel] of a Hortonsphere is accessible, 
making it easy to inspect and maintain. Standard 
sizes are available up to 65 ft. in diam, for 
pressures up to 50 Ibs. per sq. in. and in smaller 
sizes for pressures as high as 150 lbs. 


. . . The Hortonspheroid is recommended for 
storing motor gasoline and natural gasoline re- 
quiring pressures from 21% to 100 Ibs. per sq. in. 
Built in standard capacities up to 120,000 bbls.. 
these efficient pressure storage tanks offer pro- 
tection from evaporation, a reduction in fire 
hazard, and require only normal maintenance. 


For complete details or quotations on Horton- 
spheres, Hortonspheroids, or other types of 
tanks, write our nearest office. 





CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PENNSYLVANIA 
2146 Healey Building Detroit 26 1520 Lofayette Building Philadelphia 3 1608—1700 Walnut St. Building 
1548 North Fiftieth Street Havana 402 Abreu Building Salt Lake City 1 1531 First Security Bank Building 
1030—201 Devonshire Street Houston 2 2126 National Standard Building in Francisco 11 1251-22 Battery St. Building 
2463 McCormick Building Los Angeles 14. 1534 General Petroleum Building Seattle 1 1331 Henry Building 
2234 Guildhall Building New York 6 3302—165 Broadway Building Tulsa 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Compania Tecnica Industrie Petroli, $.A.1., Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & Iron Company, Limited, Apartado 1348 Caracas, Venezuela 


Atlanta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 15 
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yjleeg ELECTRODES 


o 


ASK YOUR PAGE DISTRIBUTOR 
ABOUT: 


Page Allegheny Stainless Steel Electrodes 
and Gas Welding Rods 


Page Range of Types 
Page field Service 


Page Research 
..- AND 


Ae ' ASK HIM ABO 


Prompt Delivery from Warehouses in Chicago, 
Denver, Philadelphia, San Francisco and the factory 
at Monessen, Pa. 


Monessen, Po., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, 
Philadelphia, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 














# IT'S TOO HOT 
TO TOUCH 


iT NEEOS 
INSULATION 


Baldwin-Hill Company 
834 Breunig Ave., Trenton, N. J 


Send for free copy of our catalog 

“Industrial Insulation” which de- Add 
scribes B-H BLANKETS and other — 
Baldwin-Hill Insulations 
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BLANKETS 
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Powell presents a Complete Line of Standard Valves—in Bronze, 
Iron, Steel, Pure Metals and Special Alloys.* These are of every 
type and size, and for all pressures and temperatures encountered 
in the many services for which they are adapted. 


But ever-changing methods and processes continually impose new 
flow control conditions. For these Special Services, Powell Engi- 
neers are always ready with Special Designs. 


The result is that Powell—and only Powell—makes such a com- 
plete line that today there’s a Powell Valve ‘specifically adapted 
to each and every flow control service known to Industry. 


Write for information on applications of Powell Valves. And if 
you have any flow control problems, Powell Engineers will help 
you solve them. 


Fig. 6003—Class 600-pound 
Cast Stee! Gate Valve with 
flanged ends, outside screw 
rising stem, bolted flanged 
yoka, tapered solid wedge 


Fig. 3061—Ciass 300-pound Cast 
Stee! Swing Check Vaive with bolt- 
ed cap and flanged ends. Disc has 
ample lift to permit full, straight- 
way, unobstructed flow through the 
valve body. 


Fig. 1793--Large 125-pound Iron Body 
Bronze Mounted Gate Valve. Made in 
sizes 2° to 30°, inclusive. Has outside 
screw rising stem, bolted flanged yoke 
and tapered solid wedge. Also available 
in All tron for process lines. > 


Fig. 1503—Class 150-pound 
Cast Stee! Gate Valve with 
flanged ends, bolted flanged 
yoke, outside screw rising 
stem, tapered solid wedge. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


POWELL 
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CONSTANT-SUPPORT 
HANGER 
i/ 
the ONLY 


PLAYROOM for a | REMI. or 


we 
w 
\ 


"at 
HEAVYWEIGHT ‘ > Y provides constant support to 
{ . - ‘ piping subject to vertical move- 
. ment —in all “hot” and “cold” 
It’s a lively chunk of deadweight, this big boiler lead Sid J \ positions. 
from a superheater outlet at the stop and check valve fe MEY cies Wook x2 maintains full safety factor in 
. in the new Southwark station of the Philadelphia “ , supporting high temperature, 
Electric Company. It requires “playroom”. From its high pressure piping. 
position when cold to its position at 900°F., this piping 
travels through all three planes — vertical, lateral and 
longitudinal. 


pipe hanger 


non-resonant and energy 
absorbing. 
mass-produced from standard 
: : . . precision parts. 
At every point of its travel, the weight of this . 
os _“a ““ . . individually calibrated for 
piping is fully supported by Grinnell Constant-Support sad: temalbetion. 
angers. Ye cause of ‘ir c act design, little . : , 
H — Yet, bec ause of their Compact de gn, little © load-adjustment features incor- 
extra “playroom” need be allowed in which to install ' porated into design. 
the hangers. : three models meet entire 
Write for the new Grinnell Pipe Hanger Catalog range of load-travel specifica- 
10-D, containing every pipe hanger, part and accessory, — 
with full instructions for easy selection and correct 
specification. 


@ minimum headroom required. 


GRINNELL 


— — A rc mm —-= meme 


Grinnell Company, Inc., Providence, R. 1. Branch warehouses: Atlanta * Buffalo* Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 


Long Beach * Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St Paul * San Francisco * Seattle * Spokane 
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SETTING Ht EAVY: 


PR oc sESS-EQUIPMENT, 


HE EYE 
A\NEEDLE 


Building steel plate fabricated equipment is only part of our job. 
Transporting that equipment to the customer’s site often involves 
ingenious planning and meticulous attention to the details of loading. 

Routing these bulky shipments through the varying clearance 
limitations imposed by the different railroads is, in many respects, 
like threading a needle. “Know how” makes the job easier and 
quicker. 

The General American Plate & Welding Division Plant located 
at Sharon, Pa., has direct access to a number of heavy duty freight 
carriers. One of these railroads has the widest clearances of any 
road in the United States. 

General American’s “know how” in the transportation fiéld is 
born of long years of experience in the operation of the largest 
fleet of privately owned tank cars in the world. 

When you call on General American, you know you'll have a 
smooth running job from the preliminary planning stage to the 
day your new equipment is ready to operate. 


GENERAL AMERICAN 
TRANSPORTATION CORPO 


Plate & Welding Division 
135 South La Salle Street, Chicago 90, Illinois 
WORKS: Sharon, Pa., East Chicago, Ind. 


OFFICES: New York, Cleveland, Louisville, Orlando, Pittsburgh, St. Louis, Sharon, Washington, D. C 
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If it is instrument air . . . and it must be bone-dry . . . then the 
Kemp ORIAD (Oil Refinery Instrument Air Dryer) gives posi- 
tive assurance that the air will be absolutely dry at all times. 

Because the ORIAD ... in daily use at oil refineries everywhere 
... dries air to sub-zero dew points as low as —go° F. 

Compact, inexpensive, standardized . . . the ORIAD is extreme- 
ly simple in operation. The unit adsorbs water and water vapor 
reliably and automatically. 

You insure sensitive and accurate response, long life and low 
maintenance of instruments with an ORIAD installation, and 
at low cost. 

Send for a Kemp representative to tell you about the Oil Refin- 
ery Instrument Air Dryer . . . or write for the interesting 48-page 
catalog on Kemp Dynamic Dryers. 


ee ee ee 


The C. M. Kemp Manufacturing Co. 
yo5, East Oliver Street 
Baltimore 2, Maryland 


[) Please send your representative in to sce me. 


Kemp Oriad Dryer for 
petroleum industry. 
Capacity 150 CFM at 
100 pounds pressure 
and 70 degrees F. 


[) Please send me the 48-page catalog No. 25-D on Kemp 


Dynamic Drvers 


Name 
Company... 


Street and OVE 








State 


K E M p ‘@) . PRECISION CARBURETORS + BURNERS FOR INDUSTRIAL HEAT 


CONTROL + FIRE-CHECKS AND OTHER SAFETY DEVICES - 


BALTIMORE ff @ NER eNOS - ETS ECS» 
% ADSORPTIVE DRYER SYSTEMS FOR PROCESS CONTROL 
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SHELL 
OIL CO., INC. 
TXL GASOLINE PLANT 
NOTREES, TEXAS 


"Ee best laid plans of men are 
frequently subjected to change by 
various influencing circumstances. Such 
was the case at Shell Oil Company’s TXL 
Gasoline Plant near Odessa, Texas. 
Brown & Root, Inc., was awarded the 
contract to build a 30,000 mcf gasoline 
plant for Shell. During construction, 
new field development made it necessary 
to increase the throughput to 45,000 
mef. Shortly after completion, still 


further demands necessitated tripling 
the original capacity to handle 90,000 
mef! 

We believe flexibility to meet 
changing conditions is the prime asset 
of any contractor. Brown & Root, Inc., 
will do ALL of your engineering and 
construction or will work closely with 
your own technical personnel to fit your 
needs. 


BROWN & ROOT Inc. 6 


BO Xx . 


CABLE 


BROWN-BILT 


BROWN ENGINEERING CORP + 


ADDRESS 


» 
HOU S TON 
BROWNBILT 


BROWN & ROOT MARINE OPERATORS INC 
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‘i death on March 25 of Ross Shaw Sterling, 
president of Sterling Oil & Refining Company, and 
one of the founders of the Humble Oil & Refining 
Company, has removed still another of the color- 
ful pioneers in Southwestern 
Still Another oil 
Pioneer Gone .-!t is difficult to.write of him 
By RAY L DUDLEY impersonally because he was 
such a close friend. The early 
days of this publication, and of the Humble Oil 
& Refining Company, then a great independent oil 
company, coincided and we had much in common 
\t that time Mr. Sterling was president of Hum 
ble Oil Company which was the forebear of the 
present Humble Oil & Refining Company. Later 
he became chairman of the board and then retired 
to his other businesses, which were numerous. He 
was extensively interested in rice, in banking, in 
irrigation (one day he confided to us that he had 
grubstaked someone and as a result held an in 
terest in a profitable gold mine). At one time he 
was a heavy owner of real estate in Houston, and 
principal owner of the morning paper in Houston 
He then became interested in politics, was ap- 
pointed chairman of the Texas Highway Com 
mission, and did such a fine job that he was elected 
governor. Then came the dark days of the depres 
sion, with Governor Sterling giving all his atten- 
tion to affairs of the state. His personal interests 
suffered acutely and he lost much of what he had 
accumulated. It was during the depression that he 
started a comeback, through the organization of 
Sterling Oil & Refining Company. His new com- 
pany had the well wishes of a host of friends and 
was very successful in developing production. 
But it was for Ross Sterling the man, rather 
than the oil man, the business man, the statesman, 
that he was held in greatest affection by his 
friends. He was generous to a fault. No one but 
Ross Sterling, and possibly his widow, will ever 
know of the numberless instances of where he 
helped young people, because he had little to say 
about what he had done. But we know of many, 
because we were closely associated with him in 
some of his business enterprises, and we ourselves 
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The LOOK BOX 


are proud to say that Ross Sterling helped us 
once when help was desperately needed. 

His life was filled with service to his fellow man. 
He was for years connected with the Houston 
Port Commission, and at his death was chairman 
of the Board of the Hermann Hospital Estate, a 
charitable institution which-is -heavily engaged in 
the operation of hospitals in Houston. 

We shall miss him, and so will many another 


person who knew him and loved him. 


agrees that economy in govern- 
ment is important. But the achievement of economy 
requires that our belief in economy be directed effec- 
tively against the particular pres- 
sures that always will be found 
in support of particular expend- 
itures. In other words, as the 


Willingness 
To Pay 


Committee for Economic Devel- 
opment suggests, every proposal that would ex 
pand government functions should pass the test of 
society’s willingness-to-pay for it in taxes. 


C scenmeancutiied of our resources involves 
much more than the processing of all flare gas. 
The efficient utilization of petroleum products is 
equally important, even though it does not seem 
to have equal interest for 
Conservation In our legislators. 


The Natural ‘Gasoline 
ese > 
Oil Utilization Association of America 


made a recommendation in 
February, 1947, that the present ASTM D439-40T 
tentative specification for gasolines be revised 
from 13.5 maximum Reid vapor pressure to 15 
pounds maximum Rvp. The recommendation was 
based on the Nowata road tests which indicated 
rather clearly that the fuel vapor pressure toler- 
ance of late model passenger cars is considerably 
greater than the present 13.5 maximum. 

In response to this recommendation, both the 
American Society for Testing Materials and the 
Society of Automotive Engineers have carried on 
extensive discussions and committee actions, and 


85 








Want fo increase 
protits more than 
1,100,000 


id year? 


THEN GET TO KNOW 
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Here’s a step ahead of the famous T C C Process that 
allows lower investment costs, reduced manufactur- 
ing costs, increased value of products and maximum 
profits. 





Houdriflow employs a new gas-lift principle for the 
catalyst circulation as well as many other improve- 
ments resulting in greater flexibility in operation. 
Projected data on a 10,000 BPD refinery operating on 
Houdriflow shows savings of more than $1,100,000 
per year compared with older types of refining 
processes. 











If maximum flexibility of operation and increased 
profits are in your future modernization objectives, 
it will pay you to get to know Houdriflow. 





HOUDRY PROCESS CORPORATION Be (1] 1/1) +) “4 


225 SOUTH 15TH STREET 
PHILADELPHIA 2, PA. 





Petroleum Refiner—V ol. 28, No. 5 








T H E L O 


O K BO X 





the proposal is currently being subjected to ad- 
visory balloting by committees of each society 
Reactions have been quite favorable until re 
cently. Some doubts have now been expressed by 
representatives of the automobile industry in re 
gard to the effect on trucks, many of which are 
fueled at retail filling stations. The NGAA in turr 
has sent a special sub-committee to Detroit to dis 
cuss the proposal with engineers in several auto 
motive companies. It was found that the objections 
were base on interpretations of service reports ot 
trucks using 11 to 13-pound-Rvp, winter gasolines 
ind 8 to 9-Rvp summer gasolines. Few test data 
are available on this special vapor lock problem 
Present indications are that for the recommen 
dation to be adopted into the ASTM specifications, 
it will be necessary to overcome the objections 
\ number of companies have assisted the 
Notable 


contributors are Phillips Petroleum Company 


raised 
studies by making available their data 


which has supplied atmospheric temperature ana 
lyses and comparative vapor lock analyses be- 
tween winter and summer gasolines, and Sun Oil 
Company which has supplied limited truck test 
data on 15-pound gasoline. General Motors is cur 
rently assisting by running limited heavy duty 
truck tests on their proving grounds using 15- 
pound gasoline 

It is too early to predict the outcome, but it is 
much to be desired that the problems be satis 
factorily worked out. A 15-pound winter gasoline 
specification will provide a large potential outlet 
for butanes in motor fuel blending, the premium 
price outlet for such products, Conservationists, 
too, should be gratified if this additional volume 
of butane can be utilized in gasolines, thus helping 
to extend the precious reserve of liquid fuels so 
important to our transportation systems 


_— ESS of Oil Progress Day, observed Ox 


tober 14 last year, convinced the Oil Industry In 


formation Committee that its program of public 
relations has reached the point where it would 
best be decentralized. Local oil men and regional 
associations, last October 
Decentralization “carried the ball,” and suc 
cessfullv; so in line with 
Invites Initiative OE ea 
the original plans adopted 
at the beginning of the pro 
gram, decentralization will now go forward 
Thus the local men will assume greater re 
sponsibility in the adaptation of the program for 
their areas. National activities in this manner will 
be better accommodated to the individual needs of 


each section of the country. Also individual initia 
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tive will be encouraged more than was possible 
under central office operation and the net result 
should be development of many constructive ideas 
in the field 

National direction, therefore, will change from 
detailed to general supervision. “Each field rep- 
resentative shall be instructed to seek the ap- 
proval, etc, of the district chairman on all projects 
suggested by OIIC, and lacking approval he shall 
not promote any project,” an announcement reads. 
Thus the matter pretty well rests in local hands. 

No change in the basic objectives of the industry 
program is contempleted, it was emphasized. 


- 
anna Oil Company of California de- 
serves a pat on the back for the public relations 
job it has done in locating its new tank farm near 
Better make it a couple of pats 

because 1) the company had 


Puget Sound 


the good sense to build its 


Public Relations 
In the West 


tank farm in the way it did 
and 2) it is buying advertis- 
ing space to remind the pub- 
lic what it has done. Here's the story: 

The new tankage, one of the largest in the West, 
is set in a clearing on a densely wooded hillside 
above the Point Wells (near Seattle, Wash.) plant 
and will be completely hidden by a ring of fir 
trees from view of passersby on a public road 
nearby. The tanks are to be painted green to blend 
with their surroundings, an innovation in such 
installations. Scenic beauty thus will remain 
unmarred 

Then there’s another mighty good angle to the 
story: Actually the six tanks aren't needed under 
normal weather and shipping conditions; but the 
company is spending $1 million to make certain 
there will be enough oil on hand to meet any 
emergency spell of unusually bad weather, this so 
that the homes of the people in the area served 
always will be warm. John Public shouldn't forget 
that either 


‘Tm individual worker cannot be held solely re 
sponsible for keeping himself employed at all 
times under modern economic conditions, says the 
Committee for Economic Develop- 
ment. But if he wants employment, 
it adds, he does have the responsi 


Jobs and 
Skills 


bility of making the most effective 
use of the opportunities available 

For a job-holder this means giving a good day’s 
work for a good day’s pay, and steady effort to 
improve his competence 
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Talks with men on street 
needed if American system 
of free enterprise is saved 


RICHARD WAGNER 


President, The Chicago Corporation, Chicago 


ry 

ae real problems facing business C. R. Williams, vice president, and Richard Wagner, president, The 
today are the ever increasing trend to- Chicago Corporation, at the NGAA 28th annual convention, held last 
ward socialism and big government, month in Fort Worth. Wagner addressed the convention on economic ond 
with a large part of its agents and per- political trends and their effect on the national economy. His “Trends of 
sonnel woefully ignorant of what makes the Times” appears herewith. 
the wheels go round 

But first, let’s take a look at the short ance and able once more to servé cus- the summer and fall months, an increase 
term trend in business and industry. It tomer’s needs. This is not a situation in retail sales in the last quarter, but a 
is quite apparent that a broad adjust- that need frighten us at all. It does drop in production in that period. Busi 
ment has been underway for several meah that we will have to cut our costs ness this year has followed and prob- 
months. The past three years were the down in order to have our business ably will continue to follow seasonal 
biggest o cord, not only as to total healthy, it does mean that we will have trends, but I believe that there will be 
tonnage of goods and raw materials to make greater efforts to sell our prod- some further adjustment downward to 
produced, but as to people employed, ucts, to increase efficiency, and to render conform to the pattern of total produc- 
profits, wages paid, and national mcome better service tion previously mentioned 
That's an interesting fact when you re Ihe Federal Reserve index of produc Whether or not subsequent years are 
member haw government experts and tien fer the last prewar year, 1940, was good or bad will depend very largely 


the “ nomizers” outside of govern- about 125. Last year it was almost 200 upon political trends and 


the eck social trends 
ment offices expected a serious unem 


Recently it has dropped to about 186. about which I am not optimistic. We 

ployment problem and business letdown Since 1940 we have had an increase in have had too much tampering with our 

immediately following the war. These population of about 11 percent. Ther economic machinery and too many new 

roups ympletely rlooked the huge fore, you can add approximately 11 per proposals for further inroads upon sound 
demand, tl tremendous un cent to the 1940 production index which American economic principles 

would bring it up to approximately 140 In a sense business, finance, and eco 


Add another moderate increase to take nomics are everyone's business. Yet it 


are of the normal growth factor in our is Sate t ay that a majority of the 

economy and a present theoretical nor people in country have no under 

mal for the production index could be standing of onomic functions of 

mmediately between 150 and 160. That's substan business and industry. As a result they 
tially higher that we ever had in any pre are pt ‘ he pink propagandist, who 

war vear. Nov viously adr »p from 200 pictures a business man as a fat head, 

to 160 ) a 20 percent drop in squeezing e life savings out of widows 

l : Accompany nd orphas but letting just a little 

such a drop will ie lessening rich ” a } ‘ rs so they 

of employ cause fewer F ‘ 1 ) 1 treadmills 
produce at that l 1 thi trickle down” 

vity, but because 1 1 Was President essage to 

may mre I pe t mc? mm efti 


ress last January 
' . 


ciency of labor. However, : have Let me read fre a recent report 


been employed in our economy a large There 1 » royal road to economic 
number of der ons and members abili tl! ‘ of informed judg- 
f families ‘ t ordinarily work ment, to say nothing of the route ot 
steadily. Ther we can conclude that ities ‘ But there a slow 
such a decline in tota utput need not 

nstitute a maj conomic problem if t t in he best available thought 


shape ur business practices and nd | ledge to bear upon the prob 


through tl process 


accordingly and if governmer and tl t willingness of 

lustries were shapes its fiscal policies accordingly I é 1 olitical and eco 

were gomg Business under normal conditions ts ‘ to guided by such 

a buyers always seasonal and 1949 has been quite 

industries seasonal thus far The usual seasonal ! ‘ report 

ow seems characteristics are for a considerable let “The principal limitations are imposed 

ded down in January, February, and part of ie fact that no collection of data 

greatest March with some improvement as Easter Ce omprehend the enormous variety 

be in bal approaches, further improvement through — o onomic relationships and no tech 
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niques of analysis can forecast with as 
surance the actions and reactions of 
free people.” 
The sec 
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Yet a 
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bility Bill of 
program is 
a complete misconception of the e 
nomic functioss of American business 
and industry. If enacted it would weaker 
economic incentives 
price adjustments, and 
government t d the 
enterprise had been prevented fr 
ing. It is the straight path to c 
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been able to avoid 
government credit. This na 
has had an irredeemable currency 
since 1933, and we are headed for a 
collapse of government credit unless be- 
re long we resume free gold redemp 
on. If we haven't the courage to take 
government 
certain That is the 
full-fledged socialistic 
State 
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collapse of 
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high in the world today 
because we 
willing to 
exchange for our precious 
and products. We cannot 
s beneficence unless we 
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away and are 


and goods which 


Taxation 


Trend in 
1916 all were $708 
because of 
1920 of 


ederal taxes 
They rose sharply 
War I to a peak in 
hon and then through the prac- 
economy in government they 
less than $3.5 billion 
early depression years federal 
pped to a k of $1.7 billion 
the gold 
that 
taxes have 
$40 billion, 
$44 billion 
taxes l than 
$1.5 billi Ever 
in 1930 ¢t 1932 


lard. Since 


break federal 


a peak of 


time 


lent wants 
isen until now 


t amounted to ; 
n. B 1948 they had 


[hus at this time 
ned amount 


ar. And the 


( untry 
In 1933 


mable 


times in 1916. Since then total taxes 
have risen to where they are 
$50 billion. Assuming approximately 45 
million families, the average cost of tax- 
ation per family is now over $1100 a 
year 

A large 
and is being 
are inherently socialistic—subsidies, 
power projects, handouts, Navajo re- 
habilitation, competition with business 
and housing all of which eat at the heart 
of our productive plant and are causing 
progress to retrograde and 
cidentally, 18 to 20 million 
one out of every seven is dependent 
upon government for his livelihood. In 
addition government checks go out each 
month to almost 10,000,000 other per- 
sons 


rhe difficulty 


above 


been 
which 


part of the money has 


used for purposes 


decay. In- 
persons or 


with all of these schemes 
that they are calculated to appeal 
mstincts of various groups 
who think they are getting 
or 3 rom to get s« noth- 
ing 

Let's take a 
medicine and 
many has ha e the tim { Bis- 
march and what has it done rman 
health While recent figures are not 
available, in the last year, 1933, in 
which comparisons could be made aver- 
age man-days iost in Germany because 
of illness were 28. In this country last 
year we had only an average of 6% 
man-days lost be of illness and we 
have not had socialized medicine. We do 
have a lot of free and free 
pitalization, but these are upon 
private voluntary efforts. If we are to 
regiment the doct« h t lawvers, 
accountants, te: : he rest of 
the professional cialized med- 
icine in France hot thre h with 
graft and corruption 

Rent control, at first blush, appeals to 
the average person when it is based 
upon the theory of keeping rents down 
for the boys who came back from the 
war, but a close examination of the facts 
will convince any thinking person that 
to impose restrictions upon what can be 
charged for the use of privately owned 
property, or any attempt, to hx prices, 
requires the repeal of the law of supply 
and demand. Natural laws cannot 
cessfully be set aside any more than we 
can regulate by statute what people 
think or how tal may grow 

France has had rent control since 
World War I. The result has been that 
practically no building of rentable units 
undertaken in France since 
the law was put into force. On the 
other hand, vacancies in 
France, but there are also no buyers of 
property. No one can afford to own 
rentable property. As a consequence, in 

in Paris 82 percent 

~ the population is without bath or 
shower facilities, more than half of the 
Paris population have n 
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CUSTOM MADE PRESSURE VESSEL 


Built for dependable performance, this one-piece, hollow 
forged giant will successfully resist high pressures, high 
temperatures and corrosive attack. This job—as with all 
Midvale work—had the careful attention of Midvale 
metallurgists and engineers from original design to loaded 
flatcar. Your own requirements for such vessels become our 
entire responsibility the moment you tell us what they 
must do. The Midvale Company, Nicetown, Philadelphia. 


CORROSION AND HEAT RESISTING CASTINGS 
FORGINGS AND RINGS 


THE MIDVALE COMPANY 


CUSTOM STEEL MAKERS T0 INOQUSTRY 
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@. As applied to a motor, what does “ex- 

plosion-proof” actually mean? 

1) That the motor’s operation is not affected by ex- 
ternal nearby explosions? 

2) That gastight construction prevents entry of gas or 
vapors that might explode inside the motor? 

3) That the motor’s enclosure withstands internal ex- 
plosion and keeps sparks from escaping outside? 

A. An explosion-proof motor (Class I Group 

D) has an enclosure which will withstand an 

explosion of a specified gas or vapor which may 

occur within it, and prevent resulting sparks, 

flashes, or explosions from igniting the specified 

gas or vapor surrounding the motor. G-E makes 

the most complete line of motors tested and 

listed by UL for hazardous locations in refinery 

service—in some cases, the only ones so listed. 

See Bulletin GEA-4131. 





Q. If you were placing 
low-voltage control in a 
hazardous or semi-hazard- 
ous location, what 
equipment would you 
specify? 
1) Separate units and wall- 

mount? 

Circuit breakers separate 

from starters? 

A factory-assembled group 

wnt? 
A. The convenient, time-saving way is to specify a 
racked-up assembly of G-E combination starters and 
breakers designed especially for indoor or outdoor 
refinery use. It’s a standard, factory-built arrangement, 
with all control units mounted on a self-supporting 
framework. Available are corrosion-resisting, oil- 
immersed, and air-break explosion-proof types, the last 
two for Class I, Group D locations. Bulletin GEA-3541 
gives data on oil-immersed starters. 


—— 














Q. What's the newest develop- 
ment in corrosion resistance for 
refinery motors? 


1) A newly developed paint immune to 
acids and alkalies? 
2) A mew type of cooling fan? 


3) A special grease lubricant for ball- 
bearings? 


A. It's G-E's new Textolite® cor- 
rosion-resistant cooling fan, now 
supplied in all Tri-Clad® totally 
enclosed fan-cooled motors in ratings 
from l to 15 hp. Added to Tri€ lad s 
corrosion-resistant cast-iron enclo- 
sure, the new fan now makes these 
standard, off-the-shelf motors avail- 
able for refinery service regardless of 
the acids and alkalies that may be 
encountered. It’s nonsparking, too, 
and tested and listed by UL for use 
in explosion-proof motors for hazard- 
ous areas Class I Group D, and 
Class II Groups E, F, and G. Send 
for Bulletin GEA-4400 on Tri-Clad 
totally enclosed motors. 





—— 


GENERAL ELECTRIC 


Petroleum Refiner 








Q@. When you want 
to combine high-volt- 
age motor control 
with short-circuit 
rotection in a semi- 
tm area, what 
do you do? 
1) Order circuit breakers 

magnetic starters, and 

overload relays sep- 

arately? 
2) Specify group-as- 

sembled controllers as 

one unit? 

Install magnetic 

starters and provide 

for short-circuit pro- 

tection by means of 

Separate safety 

switches? 
A. You would do best by specifying 
high-interrupting capacity G-E refinery- 
type Limitamp controllers, with sealed 
current limiting fuses which serve both 
as fuses and disconnect switches. Con- 
tactors are oil immersed or in explosion- 
proof cases. These compact units are 
completely wired ready to be quickly 
and inexpensively installed. They are 
furnished as single units or as a com- 

lete group of several units, including 

incoming oil-circuit breakers and trans- 
former feeders. Check Bulletins GEA- 
4247 and GEA-3660. 








MOTORS 
AND 


FOR REFINERIES 














Q. For what rea- 
son would you 
specify a motor 
control center? 


1) It saves space? 


2) It simplifies future 
expansion? 


3) Easy installation 
and maintenance? 


A. All three features characterize the new G-E 
motor control center, with which you can plan 
the right combination for your plant's needs. 
Compact, self-enclosed starting units (in four 
size ranges, from NEMA size 1 to 4, inclusive) 
fit interchangeably within vertical sections. 
Front-connected wiring simplifies installation, 
changes and maintenance. Sections can be 
placed back to back or against a wall to utilize 
available plant space. Bulletin GEA-4979 de- 
scribes the new G-E motor control center. 





G.E. MAKES DOUBLY SURE YOU GET 
THE RIGHT ELECTRIC EQUIPMENT 


Bring your questions on the selection of motors 
and control to General Electric. For G.E., over 
the years, has developed the most complete line 
of electric equipment to meet specialized refinery 
needs. What's more—to make doubly sure your 
selection is correct—G.E. teams up two or more 
engineers to advise you. Specialists who know 
their particular lines of electric equipment inside 
out work hand in hand with an “‘industry’’ man 
who is thoroughly at home with refinery practice 
and electrical needs. With their pooled knowledge 
and experience to draw on, you re certain to meet 
your requirements practically, economically. 
Check your nearest G-E office and help yourself 
to this ‘‘extra.’’ For more information on motors 
and control, send in the coupon. 





CONTROL Loewe ewe ewe eee oem aaa 


General Electric Company, Section F 654-87 

Apparatus Department, Schenectady 5, N. Y. 

Please send me the following information on G-E motors and control for refineries. 
GEA-4131—Motors and control for hazardous locations 
GE A-3541—Oil-immersed starters 
GEA-4400—Tri-Clad totally enclosed fan-cooled motors 
GE A-3660—Limitamp controllers with oil-immersed contactors 
GE A-4247—Limitamp controllers with air-break contactors 
GE A-4979—Motor control center 

Name - aunce 

Company 

Address 


City... 
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Oil Refineries for Britain 


JOHN KINGSLEY, London 


a FOUR different parts of 
work ane on one of the 
United 10st ambitious re- 
covery ght-fold increase 
r oil refining nae At Shell- 

on the north bank of the Thames 
London, at Stanlow on the Man- 
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Britain will eventually save on imports 
It is cheaper, to buy crude oil and 
refine it than to buy finished petroleum 
products. Purchases from the United 
States will be cut down. At the same 
time, British oil companies will be able 
to play an increasing part in supplying 
sterling-area countries, Western Europe, 
and other parts of the world with petro- 
leum products which can be paid for 
in sterling and not dollars. As her re- 
fining capacity expands, Britain will also 
be able to increase her production of 
petroleum by-products, many of which 
are now tmported from the dollar area 
Another important reason is that it 
part of the development of Britain's 
and Western Europe ndustries, 
on which cessful t so 
many tinished eg and in 
which oil is taking ly vital 
place wit! al chemicals and 
cement. Oil in fact develop- 
ing into « Western Europe's major 
industries 
Britain's 
not limited to 
retining capacity, 
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Overseas Refining Capacity 
Plans for increasing oversea 
sources include a new retinery 
ezuela and the oe f 
fineries in the Middle - st and East 
Indies. By 1953 it hop to mcrease 
refining capacity overseas ‘- 40 per- 
Increasing output from the Mid 
dle East will entail additions to existing 
pipe lines and the laying of new ones 
Expanding world demand for oil has 
meant a call for more tanker ships 
From 242,000 at the end of 1946, the 
tonnage of tankers being built in Brit- 
ish yards ri to 414,000 at the end of 
1947 and to 608,000 at December 31, 
1948. The latter was nearly one-half of 
ll} the tanker tonn being built 
uighout the rid 
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Anaconda Arsenical Admiralty tube bundle 
ready for installation in one of the shells oa 
top of superstructure. 


Handled by ANACONDA ARSENICAL ADMIRALTY TUBES... 


THE CONDENSERS shown in the photographs 
above are located at the butadiene plant of Sin- 
clair Rubber, Inc., Houston, Texas. They were 
built to handle light hydrocarbon from the 
fractionating towers. 

In order to provide the required heat transfer 
and economical service under the corrosive con- 
ditions encountered, the tubes being installed 
are Anaconda Arsenical Admiralty 439. 

This Anaconda Alloy has been manufactured 
on a commercial basis since 1934. It is but one 
of 8 standard and several special condenser tube 
alloys currently produced by The American 
Brass Company. 

This list provides tubes to meet a wide range 
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of heat transfer requirements. The broad metal- 
lurgical knowledge and practical experience of 
our Technical Department is available in help- 
ing you make the right selection. re 


CONDENSER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont 

















TULSA TYPE—is the identifying trade mark of 
the complete line of Petroleum Processing 
Equipment designed and manufactured by 
Flint Steel Corporation. All TULSA TYPE Units 
include modern features of design for efficiency 
of operation. 


TULSA TYPE equipment complies with industry codes such as 
API-ASME and ASME. During the past years this organization 
has served as a convenient and reliable source of supply for 
Gasoline Plants—Oil Refinery Equipment—Structural Steel— 
Warehouse Steel and Steel Plate Fabrication. 

To insure efficient operation, specify TULSA TYPE processing 
equipment in Cycling Plants, Natural Gasoline Plants, Chemical 
Plants, Oil Refineries and Gas Transmission Systems. 














FLINT STEEL RPORATION 


TULSA, OKLAHOMA, U.S.A. 
Export Office: a bak 30 Rockefeller Plaza, New York 20, N. Y. 
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REFINERY and 
Other PLANT CONSTRUCTION 


The tabulation presented each month under the 
heading “Refinery and Other Plant Construction” 
represents a continuing check of the building pro- 
gram that is in progress in the refining, natural 
gasoline and petrochemical industry. Since August, 
1947, it has appeared as an exclusive feature in 
PETROLEUM REFINER and it has proved a valuable aid 
and guide to our readers. 


Petroleum Refiner’s exclusive feature 

which, in boxscore form, presents a quick 

picture of the tremendous amount of 

plant construction work that is in progress 

or projected by oil and other companies 
in all sections of the world. 


Companies whose projects are not listed or readers 
who know of projects not listed are urged to: 1) send 
in data on such units as called for by column headings ; 
2) furnish details which are missing in any item in the 
current tabulation, and 3) report from time to time on the 
progress of these projects. Address, Editor, PeTRoLEUM 
REFINER, Box 2608, Houston 1, Texas. Cooperation 
together with suggestions are very much appreciated. 


COMPANY 





EAST 


Easo Standard On! 
Easo Standard Oil 


Ease Standard Oi) 
Easo Standard Oil Co 
Easo Standard Oil Co 
*Freeport Sulphur Co 
Gulf Oil Corp. 
Socony - Vacuum Oil 
Co., Ine. 
Socony-Vaceum 
Secony-Vacuum 


Bocony-Vacuum 
Socony-Vacuum 


The Texas Co. 
The Texas Co 


*Tide Water Associated 
O11 Co. 
US. Dept. of Interior 


MID-CONTINENT 
Ashland Oil & Refining 
Co 
The Carter Oil Co. 
*Champlin RefiningCo 
*Champlin RefiningCo 
Cities Service Oil Co. 
Cooperative Refinery 
Association 
Cooperative Refinery 
Continental Oil Co 
Dewese Oil Co 
The Globe Oil & 
Refining Co 
Gulf Oil Corp. 
Gulf Refg. Co 
Gulf Refg. Co. 
Gulf Refg. Co. 
Gulf Refg. Co. 
Lion Oil Co 


Linden, NJ. 
Linden, NJ. 
Bayonne, NJ. 
Linden, N.J. 
Bayonne, NJ. 
Westville, N.J. 


Philadelphia, Pa. 


Paulsboro, NJ 
Paulsboro, NJ. 
Paulsboro, N 
Paulsboro, 
Paulsboro, } 
Paulsboro, NJ. 
Petrolia, Pa. 
Marcus Hook, Pa. 


Marcus Hook 
Beacon, N.Y 


Westville, NJ. 


Bayonne, N.J 


Bruceton, Pa. 


Canton, Obio 
McKamie, Ark. 


Enid, Oklahoma 
Enid, Oklahoma 
Chicago 


Coffeyville, 
Kansas 
Coffeyville, 
Kansas 
Ponca City 
Oklahoma 
Weston, Ohio 


Lemont, Ill. 
Kiefer, Okla. 
Toledo, Ohio 
Toldeo, Ohio 


Cincinnati, Obio 


Cincinnati, Obio 
El Dorado, Ark 


Vac. pipe still 
Cat. Beck. 
Light Ends 
Dewaxing 
Steam Boiler 
Steam Boilers 
Sulfur Recovery 
Plant 
Topping and 
Vacuum Unit 
Crude, Dist. 
Unit 


phalting 
Furfural Refg 
MEK Dewaxing 
Clay Contact 


Unit 
Light Oil Treat- 
ing Plant 
Enlarge Anti- 
Pollution 


ax 
Comp. & Pkg. 
Expand Re- 

search Labs. 


New Refinery 


Furfural Refin- 
ing Unit 

Fiscber-Tropech 
Pilot Plant 
Coal- 


line synthesis 


Ref. Modernisa- 
tion 

Pressure Main- 
tenance Unit 
Crude Unit 

Cat Poly Unit 
Compounding & 
Grease Plant 
Dewaxing 


modernise 
Gasoline Plant 
Crude Dist. Unit 


Lube Filtering 
Unit, Desalt.ng 
Cat. Cracker 


Unit 
Ex Gasoline 


nt 

Fluid Cat. Cri. 
Poly Unit 
Fluid Cat 
Cracker Unit 
Poly Unit 

a Am- 
monia Unit 


7,500 bbis. 
260,000 "bs. br. 
400,000 Ibs. br. 
40 tons 

30,000 bbis. 
19,500 hbis. 
5,950 bbis. 
4,450 bbis. 
2,050 bbis. 
3,000 bbis. 


28,000 bbls. 


40,000 bbis. 


38,000 mef 
18,000 bbis 
450 bbls. 
1,200 bbis. 
2,200 bbis. 
20,000 bbis. 
30,000 bbis. 
250 bbls. 
6,000 bbis. 
14,500 mef 
15,500 bbis 
5,000 bbis. 
15,500 bbis. 


5,000 bbis. 
570 toms 


$400,000 


$150,000 


$600,000 
$200,000 
$2.5 million 
$1.5 million 


$900,000 


$15,000 


$1 million 


$3.5 milhon 
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Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Contracted 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Demgning 
Designing 
Under Constr. 
Under Constr. 


Under Constr. 
Under Constr 


Under Constr. 


Under Constr 


Under Constr 


Under Constr. 
Under Constr. 
Under Constr 
Under Constr. 
D 

Contracted 
Under Constr. 
Under Constr 
Under Constr. 
Buying Material 
Under Constr. 


Under Constr. 


Under Constr 
Under Constr 


2nd Qtr., 1949 
1950 


Ist Qtr., 
ist Qtr., 1949 
2nd Qtr., 1950 


Nov., 1949 
Mid 1949 
Mid 1949 
Mid 1949 
ss 
Mid 1949 
Middle 1949 
July, 1949 


August, 1949 
Jan., 1950 


Texaco 


July, 1949 


June, 1949 
June, 1949 


Middle 1949 
July, 1949 
Fall, 1949 
Fall, 1949 
Late 1949 
3rd Quarter, 
1949 
June, 1949 
Oct., 1949 
Spring, 1949 
Jan. 1, 1950 


Sept., 1949 
Aug., 1949 
Oct., 1949 
Sept., 1949 
June, 1949 


land, Kellogg 
Pritchard 


Staff 


J. & L. Constr 
Koch 

Koch 
Sumner-Sollitt 
Process Eng 
U.O.P., Staff 
Bechtel 

Staff 


U.0.P. 


Kellogg 
Kellogg 
Kellogg 


Kellogg 
Chem. Constr. 


ORR 
Pritchard 
Blaw-Knox Co 


Cat. Constr. 


J. & L. Cons 


“§ CONTINUED ON NEXT PAGE 
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REFINERY AND OTHER PLANT 


Estimated 
ost 


Daily 


COMPANY Plant Site Project Capacity 








Lion Oil Cx 


El Dorado, Ark Murie Acid 300 tons 1% million 


Lion Ol) Ce E] Dorado, Ark 380 tons $750,000 


1,000 bbis $75,00¢ 


100,000 mef 


Desulfurnzation 
Gasoline Plant 


Chanute, Kans 


M. F. A. Oil ¢ 
Magnolia Pet 


Gaschine Plant 


Magnolia Pet 


Oklahoma 


Magncka Petr 
( 
5,000 bbis 
200 bbis. 


27,500 bbls 


LPG Ree« 


System 


very 


Kansas Cy, Kans 


Kansas(y, K 


Cat ack 


ans 


$13 millon 
$i 
$5 million 


nillon 


$16 malbon 


in 


The 


Texas ( 
The Texas ( 


Tide Water Associated 
nl ¢ 


t Me 


Weat Cemer 
i Unit 


€ 

Wood R 

fining ( 
SOUTHWEST 

The Atlantic Ref 
{ 

The Cahfornia ( 

Barn 

alumet Ref. ( 


arthage ( 


hage Hyd 


CONSTRUCTION (Continued) 


Mates 
Under Constr 


Under Constr 


Under Constr 
Buying Material 


Design 


Under Constr 


netr 
Authorized 
Authorised 
Authorised 
Authorised 
Under Constr 
Under Constr 
Under Constr 
Desig 
Contracted 


Under Constr 


Under Constr. 
Under Constr 


Under Constr 


Probable 
Cor 


pletien Licensor 


Engineering 





Sept., 1949 
Sept., 1949 


June, 1949 
Nov., 1949 


Phillipe 
Jan., 1950 
Jan., 1950 
Completed 
Middle, 1949 


Early, 1949 


Oct... 1049 
Oct., 1949 
July, 1949 
Ist Qtr, 1949 


1951 exa 
Late 1949 U.OP 
Mid 1950 Kellogg 
Mid 1950 Texacc 
Mid 1950 
Mid 1950 
1950 


Jan. Houdry 


1949 
1949 


June 


July 1 


152 


Oct., 1949 


June, 1949 


1949 


June 


Dec., 1949 


, 1949 
3rd Qtr., 1949 


June, 1949 


Hydro-Res., Inc 


exaco 

June, 1949 

Oct., 1949 Texaco, Max B 
Miller 

1949 

Early, 1950 


1949 


Chem. Constr 
Chem. Constr 


Koeh 
Sta? 


Staff 
Staff 


Ref. Eng 


State Eng 


U.OP 
Koch Eng 


Bechtel, Staff 


Staff, Bechtel 


Staff, Bechtel 
Staff, Bechtel 
Staff, Bechtel 
Lummus 
McKee 
Kellogg 


Houdry, Cat 
Constr., Process 
. Staff 

Sun Oil 
Kellogg, Foster- 
Wheer, U.0.P 
Foster-Wheeler 


Kellogg 


Koppers 


Dresser 
Koeh 
Koeh 


Hudson, Staff 
Hudson 


Olsen 


Hudsor 

McKee, Hydro 
Res., Inc 

Fish Eng 

Max B. Miller, 
Lummus 


Walco 


Pet. Eng 


tef. Maint 


U.OP 


os 


Sta: 


c 
Chem. Constr 
Chem. Constr., 
Blaw-Knox 


Staf 
Walco 


Ref. Eng., U.O.P 


McKee, Priteb- 
ard 


Kellogg 
Lummus 
Lummus 
Lummus 
Cat. Constr 
Cat. Constr 
Kellogg, Foster- 
Wheeler 
Foster-Wheeler, 
Kellogz 
Process Eng. 


Koppers 


Dresser 


Hudsor 
Hudson 
Olsen 
Delta 
Staff 


Hudson 
McKee 


Fish Eng 
Lummus, 


Miller 


Max 


Ref. Maint 


Ref. Eng 
Hercules Powder 





AEROCAT CATALYSTS... 


provide high octane uel for modem engines 


Modern fluid cracking techniques are accom- 
plishing refining operations today that only a few 
years ago would have been considered impos- 
sible. Cyanamid has contributed to this progress 
by the development of the remarkably efficient 
Arrocat* Ground and Microspheroidal Syn- 
thetic Fluid Catalysts, now’ in expanded full 
scale production at Cyanamid’s modern Fort 
Worth plant. 


The experience, the skill, the extensive re- 
search and technical facilities that made these 
new products possible are at your service in the 
selection and use of the right catalyst to meet 


your specific requirements. 


Other Cyanamid chemicals for the petroleum 
industry include AEroLtuBe* Additives for regu- 


lar, premium and heavy-duty motor oils . . . 
Arro** Specialty Catalysts for various chemical 
processes, Gasoline Dyes and Drilling Mud 
Chemicals. Literature and samples of these prod- 
ucts are available upon request. Write today. 


** Trademark *Reg. U. S. Pat. Off. 





© C 





AMERICAN Gaanamid LOMPANY 


PETROLEUM CHEMICALS DEPARTMENT, DIV. A5 
30 Rockefeller Plaza, New York 20, N. Y. 











WHEN PERFORMANCE COUNTS... CALL ON CYANAMID 
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COMPANY Plant Site 


REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Project 


Daily 
Capacity 


Estimated 
Cost 


Status 


Probable 
Completion 


Engineering 





Exso Standard O}} Co. Baton Rouge, La 


Faso Standard Oi) C: Baton Rouge, La 
Ethyl! Corp Raton Rouge, La 
Gray- Wolfe Ce Montgomery C« 
Gulf OW Corr Crane, Texas 


Humble O&R ( Katy, Texas 


Humble O&R ( Kelsey Field, 
Texas 
Humble O&R ¢ Conroe, Texas 
Humbe O&R ( Heyer Field 
Texas 
Humbe O&R Ce Opelousas, La 


Humble O&R ( Pickton Field 
exas 
Humble O&R Co Baytown, Texas 
Humble O&R Co. Baytown, Texas 
Humble O&R Cx Flour Bluff 
Field, Texas 
Humble O&R ( Imogene-Jour 
danton-Char- 
lotte Fields. 
Texas 
Thompeons, N 
Thompeona, 8 
Thompeons 
Field, Texas 
Hardin, Tex 


Austin, Texas 


Palfurrias, Tex 
Dallas, Texas 


Seeligson Field 
Texas 


Midland Gasoline Ce Conroe Field 


Texas 
Monsanto Chemical Columbia, Tenn 
( 


Nueces Cory Agua Dulee 
Field, Texas 
Odessa Natural Gaso- ' Odessa, Texas 
line ( 
Pan American Refining Texas City 
Cory Texas 


Pan American Refining Texas City, Tex 


Cory 
Panhandle Producing Wichita Falls 
lefa. Ce 
The Parade ( 


Petrol Refining, I nc 


uston, Texas 


Provident ( 
Tex 
Notrees, Texas 


Denver City 


Texas 


Minerals 


1 O4&G ( 
MG ( 
nd O&G ¢ 


The Texas © 


etm 
The Texas ( Port Arthur 
Texas 


The Texas ( ranado Fieki 
exas 
Tyerina-Canales 
Field, Texas 
The Texas ( Chalk-Hill Field 
Texas 


The Texas ( 


Light Ends Re- 
covery 

Light Ends 
Mfg. Facilities 

Gasoline Plant 

Gasoline Plant 


Add Propane, 
Absorption, re- 
frigeration 
Gas Injection 
Plant 
Add Absorption 
Gas Comp 
Plant 
Ateorption 
Plant 
Absorption Plant 


Pipe Stills 

Lube Extraction 

Compresmon 
Plant 

Compreasion 


Absorption Pit 


Gas Compres- 
sion Plant 


Fractionators 
r Solvents 
ntral Research 
Facilities 
Casinghead Gas 
Hvpersorptior 


Enlarge Gasoline 
Plant 
ke Washing 
nit 
Gas Comy 
mon 
Enlerge Gasoline 
"lant 
Fxpand Chemical 
Research Faci! 
tee 
Revamping 


ree 


Gas Compres 
. Abeory 


Lube & Wax 
Additions 

Change to Linde 
Solutiser Treat 
ing Facilities 

Gas Compres- 
mon 

(rae Compres 
son 

Cras Compres- 
mon, Absorr 


20,000 mef 
11,000 bbis 


13,000 mef 
40,000 mef 


Unchanged 


18,000 mef 


30,000 mef 
23,000 mef 


110,000 mef 
18,000 mef 
45,000 bbis. 
7.000 bbls 
12,000 mef 


2,000 mef 


18,500 mef 


1.000 bbls 


40,000 mef 
60 mef 

70,000 mef 
Casinghead 
150,000 mef 
Cyeled 

100,000 gals 


45,000 gals 


1,500 bbis 
18,000 mef 
50,000 bbls 
*79.000 tone 
year 
70,000 mef 
200 bbis 


10.000 bbls 


2900 hp 


$40 million 
$2 millon 


$7 million 


408,000 


160,000 


800.000 
133,000 


$5.8 million 
$5.3 million 


$750,000 


$1 million 


$: millon 


$250,000 


$5.3 million 


$514 million 


Under Constr. 


Under Constr 
Under Constr. 


Under Constr. 
Under Constr 


Under Constr 


Under Constr 
Under Constr. 


Under Constr. 
Under Constr 
Under Constr. 
Under Constr. 
Under Constr 


Contracted 


Buying Materials 


Under Constr 


Design & E ng 


Under Constr. 


Under Constr. 


Under Constr 


Contracted 


Engineering 


Engineering 


Under Constr. 
Under Constr 
Under Constr 
Under Constr 


Under Constr 


Under Constr 
Under Constr 
Projected 

Under Constr 


Under Constr 


Under Constr 


Under Constr 
y . 
nder Constr 
Under Constr 
Under Constr 
Under Constr 
Engineering 


Under Constr 
Under Constr 


Under Constr. 


Under Constr 


Under Constr 


Under Constr. 


Ist Qtr., 1949 
Ist Qtr. 1949 
Oct., 1949 
Complete 
July, 1949 
Oct., 1949 


June, 1949 


Summer, 1949 
April, 1949 


Summer, 1949 
June, 1949 
Late 1949 
Late 1949 
June, 1949 


1949-1950 


July, 1949 
Sept., 1949 
Completed 
1949 

Sept., 1949 


Dec., 1949 
June, 1949 
Completed 
" 


Completed 


Jan., 1950 


Late 1949 
March, 1950 
Completed 
June, 1949 
July, 1949 
1949-50 
Sept. 1949 


Srd Qtr. 1949 


July, 1949 
Late 1949 
Ist qtr., 1950 
Early 1950 


Late 1949 


Early, 1949 
Fall, 1949 
Ist Qtr, 1949 


Jan., 1950 


1949 
June, 1949 


ate 1949 


Completed 
Oct., 1949 


August, 1949 


8.0.D., McKee 
Braun 

Stone & Webster 
0. L. Olsen 
Braun 


Stearns-Roger 


Stearns-Roger 
Stearns-Roger 
Belleo Ind 
Piping Co. 
u n 
Fluor 
Fe wter-Wheeler 


Kellogg 
Tellepaen 


Brown Eng 


Staff 
Hudson 
Union Oi Co. Foster-Wheeler 


Hudson 


Gaso. Plant 


Staff 


J. & L. Constr. 


Staff, H. K 
Ferguson 


Tellepeen 
v.O.P U.OP. J. &I1 

Constr 

Hudson 

Rust. Eng 
Chem Constr Chem. Constr 
Texaco Lummus 


T.OP Staff 


Staff 
Braun 
Staff 
Brown & Root 
Fluor 


Badger 

J. & L. Constr 
Brown & Root 
Stearns-Roger 
Pet. Eng 
Pritchard 

Tex. Natl. Gas 
Cory 
Foster-Wheeler 


Foster-Wheeler 


Petroleum Re finer 


Contractor 
McKee 


Braun 
Stone & Webster 
0. L 


Stearns-Roger 


Stearns-Roger 
Stearns- Roger 
Belleo Ind 
Piping Co. 
Hudson 
Fluor 
Foster-Wheeler 
Kelicgg 
Tellepaen 


Hudson 
Brown Eng 


Staff 

Staff 

Hudson 

Foster- Wheeler 


Hudson 


Gaao. Plant 


Rust Eng. 


J. & L. Constr 


Staff, H. F 
Ferguson 


Tellepeer 

J. & L. Constr 
Hudson 

Rust. Eng 
Brown & Root 
Hudson 
Lummus 


Staff 


Brown & Root 
Fluor 


J. E. Carlson 


J. & L. Censtr 
Badger 
J .. Constr 
Brown & Root 
Stearns-Roger 
Pet. Eng 


Pritchard 


Tex. Natl. Gas 
Cory 


Foster-Wheeler 


Foster-Wheeler 





COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 


“Bddgepprt” | Headquarters for BRASS, BRONZE, and COPPER 
ge 








Duplex Tubing for Lower Maintenance in 
Ammonia Refrigeration Systems 


The rapid growth and penetration of 
mechanical refrigeration into indus- 
trial, commercial and domestic fields 
has introduced new corrosion and 
maintenance problems to operating 
engineers. 

The selection of piping and tubing 
used in refrigeration and air condition- 
ing requires careful consideration. In 
Freon refrigeration systems, copper 
tubing with brazed fittings gives satis- 
factory service since the copper resists 
corrosion from both Freon and water. 
Copper, however, is not satisfactory 
for direct contact with ammonia since 
it is attacked by the refrigerant. 

The good corrosion resistance of 
steels to ammonia, both gaseous and 
liquid, explains the wide use of ferrous 
materials in the construction of equip 
ment handling ammonia. However, 
steel tubes and pipes are subject to 
corrosion when immersed in brine, sea 
water or fresh water. This shortcoming 
can easily be overcome through the use 
of Duplex Tubing, consisting of non- 
rusting copper or copper-base alloy to 


—s 


the water side and steel to the am- 
monia side. This combination of Du- 
plex Tubing is finding wide application 
not only for ammonia refrigeration, but, 
also, for equipment producing ammonia 
and its compounds. 

The most popular combinations are 
low carbon steel combined with Cop- 
per, Admiralty or Red Brass for han- 
dling fresh water from rivers, lakes, 
ponds, and wells. Where sea water is 
used for cooling purposes, 80-20 Cupro 
Nickel, 70-30 Cupro Nickel, Duronze* 
IV (Arsenical Aluminum Bronze), 
Aluminum Brass, and Admiralty are 
preferred to copper because of their 
greater ‘corrosion resistance to sea 
water. When the velocity of the sea 
water is comparatively high, Cupro 
Nickel, Duronze IV and Aluminum 
Brass are preferred because of their 
resistance to impingement corrosion. 


Satisfactory Heat Transfer 
Duplex Tubing is made by drawing 
together two tubes, one within the 
other. The close mechanical bond ob- 


Duplex Tubing of copper to the water side with steel to the ammonia side used in ammonia condensers 
Courtesy Dow Chemical Company. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


Mills at Bridgeport, Connecticut, and Indianapolis, Indiana + 


COMPANY, 


BRIDGEPORT 2, CONN. 
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tained in this manner results in very 
satisfactory heat transfer characteris- 
tics. Duplex composed of steel and 
copper has somewhat higher heat 
transfer properties than single walled 
steel tubing of the same size and wall 
thickness. The practical significance of 


Duplex Tubing with outside tubes cut back to 
show construction. 
this is that the designer can use the 
lower fouling factor for copper or 
copper-base alloys rather than the 
higher value customarily used for steel 
which rapidly develops an insulating 
coat of rust. This means that Duplex 
Tubes in smaller sized heat exchangers 
can sometimes replace larger units 
equipped with single-walled steel 
tubes. When units are retubed with 
Duplex Tubes of steel to copper or steel 
to copper-base alloys, greatly improved 
heat transfer properties may be antici- 
pated, especially where excessive rust- 
ing (by water) is encountered on steel. 
Duplex Tubing Reduces Maintenance 
and Replacement 

Remarkable savings in maintenance 
and replacement have been reported 
by users of Duplex Tubing for am- 
monia refrigeration systems. A small 
dairy which installed copper lined 
steel Duplex Tubing 11 years ago re- 
ported that previous to the replace- 
ment, rust and scale had to be removed 
from the inside of the steel tubes every 
three months and the tubes themselves 
were replaced about every three years. 
Since the installation of Duplex Tub- 
ing, no cleaning has been necessary and 
the original Duplex Tubing is still giv- 
ing excellent service. 

Write for “Duplex Tubing Technical 
Bulletin No. 746” and contact nearest 


Bridgeport office. +. s. Pat. No. 2,093,380 


° ESTABLISHED 1865 


In Canada: Norando Copper and Brass Limited, Montreal 








Tray ius 

trated is 8 

10° in diam- 

eter to fit a 9'- 

0” diameter tow- 

er. Material is 10- 

gauge carbon steel 

with 12-gauge caps and 

risers. Tray ts provided 

with internal manway, and 

removable caps and risers 

All tray parts are desiqned to 

Pass through a 16” tower man- 

The tray incorporates the 

usual GLITSCH features of trusses, 

tray clamps, frictional washers and 

expansion joints In this installation 
corrosion was not a factor 


BUBBLE TRAYS 
TAILOR-MADE 


FIT YOUR TOWERS 


Glitsch “Truss-Type” bubble trays are designed and fabricated to solve present 
day refining difficulties. Corrosion, coking, cleaning — problems that cut down 
“on-stream” time — are minimized with Glitsch bubble trays and bubble caps. 


Every job is tailor-made on the drafting board — following process instructions 
of your engineers — fabricated of the most logical material for best results, and 
engineered with properly designed trusses, beams and structural members which 
insure easy installation. 


No matter . . . it will pay you to let Glitsch do it. 
PATENT NO. RE 22946; NO. 2,341,091; NO. 2,309,309 


NO 
4 NO. 2,422,300; NO. 2,461,729 AND OTHER PATENTS 
PENDING 


1Y 4 l Fritz W. Glitch & Sons Box 6227, —S Dallas 2: Texas 
V4 SC, New York OFFICE: Fritz W. GLITSCH & SONS. INC., 11 West 42ND ST 





HOUSTON OFFice: K. E. LUGER Co.. 3618 WASHINGTON Ave 
TULSA OFFice: W. C. Myers & Co.. 10 East 4TH STREET BLOG 
CHICAGO OFFICE: FrRiITz W. GLITSCH & SONS. INC., 134 SOUTH LASALLE ST 
PITTSBURGH OFFicE: D. D. Foster Co.. Peopres GAs Co. BLOG 
Los ANGELES OFFice: S. G. HIGGINBOTHAM & Co.. 403 WEsT 8TH Sr. 


“TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ TOWER INTERNALS 


Petroleum Refiner—V ol. 28, No. 5 





REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Probable 


Daily Estimated 
1 : Completion 


Capacity Cost 


Plant Site Project Status Engineering Contractor 


COMPANY 





The Texas C 

United Gas Cc 

*U nited Gas Pipe | 
r 

U.S. Ind. Chemicals 
Ce 

*West Tex ia 


ROCKY MOUNTAIN 


American Gilsonite ( 
Ce 


The Carter Oil Ce 
Continental Oil C 
Empire State Oil C 
Gulf Oil Corry 

© Asphalt 
Skelly Oil Ce 


Southern Union 


Gas Ce 
Texas Gulf Sulphur 


WEST COAST 
Barnedall Oil Cc 


General Petroleum 
Corp. 

Hercules Powder Co 

Shell Chem. Corp 

Shell Oil Co. 


She Oil Co 


Stancal Asphalt 
& Bituminals 


Co. 
Standard Oil Co. of 


Calif 
Standard Oil Co. of 
Yahi 


Standard ( hil Co. of 


*Sunset Oil Compa 
Union Oil Co of Cal- 
fornia 


nion Oil Co. of Cal- 
ifornia 
Jnion Oil Co. of Cal- 


of Cal- 
ifornia 


Union Oil Co of Cal- 
forma 
Union Oil Ce 

fornia 
Union Oil Ce 
iforma 


ff Cal 


of Cal 


FOREIGN 


Agwi Pet. Cory 

Anglo-Iranian Oil 
Anglo-Ir: p Oil 
Anglo-lranina Oil 


Anglo-lranian Oil 


Anglo-Transvaal 
Consolidated Ir 
vestipent (« 

Arabian Americar 
Uc 

Arabiar 

Arabian American Oil 
(a 

Arabiar 
( 


American Oil 


American Oi) 


Australian Shell Oil 
Ce 


May, 1949 


Withers Field 


ex 
Carthage, Texas 
Karnes ( 


k 
ownsville, 


evas 
Texas 


Artesia, 
Worland, Wyo 
Salt Lake Cit 
Utab 

Lea County, 


Bloomfield, 


Worland, Wyo 


Newhall, Calif 


Torrance, Calif 
Hercules, Calif 
Domingues, Cal 
Wi'mington, Cal 
Wilmington, Cal 
Portland, Ore 
Bakersfield, 

Cali 
Bakersfield, 
Calif 

El Segundo, Cal 
Los Angeles 
County, Calif 
Oleum, Calif 
Oleum, Calif 
Oleum, Calif 


Oleum, Calif 


Oleum, Calif 
Oleum, Calif 


Wilmington, 


Ua 


Fawley, Eng 
Abadan, Iran 
Abadan, Irar 
Abadaa, Iran 


Isle of Grain, 
Thames and 
Medway Estu 


abia 
Ras Tanura, 
Saudi Arabia 
Ras Tanura, 
Saudi Arabia 
Geelong, Vie- 
toria.A ustralia 


1 Gulf 


Fxpand Com- 
pression 

2nd Gas Plant 
stural Gas 
Condensate 
*roOCess ig 

Petrochemica 
Plant 

Enlarge Com 


pressor 


Gilsonite t 
Crude Oil Pilot 
Plant 


D 
Crude Cat. Crk 


Complete Ref 
Cat. Crack 
Crude, Vacuum 
Units 
Gasoline Plant 
Crude Unit 


Gasoline Plant 


Tease 
Expanding Gaso- 
line Plant 

Gasoline Plant 


Sulfur Recovery 


Expansion 
Ammonia Plant 
Add Acetone 
Extend Crack- 
ing Plant Com- 


preasors 
Extend Tank 


Morage 
Asphalt Packing 
Plant, Ware- 


house 
Crude Dist 


Thermal, Crk., 
Gaso. Stabil. 
Gaso. Treating 

Cracked Naph- 
tha Rerun Stull 
Increase Topping 


ant 
Asphalt Refined 
Oil Leading 
Facilities 
Revision of Re- 
fining Facilities 
Revise Lube, 
Dewax Units 
Improvements to 
Compound & 
Barrel Hand 
Duo-Sol Unit 
Tankage and 
Utulties 
H.S Recovery 


Gas Plant 
Cat. Cracker 
S I 


olvent Dewar 


Wax Fract 
tic 


Synthetic Gaso- 
jine and Diesel 
Oil Plant 

Crude Oil Stabil- 


Plant, ete 

Add Power Gen- 
erating Unit 
Refinery 
Additions 
New Refinery 


9000 mef 


100,000 mef 
10,000 mef 


3150 Bhy 


300 tons 


30,000 bbis 
7,500 bbis 
5,000 bbis 
50,000 mef 
7,500 bbis. 
24,000 bbi 
60,000 gals 
20,000 mef 


30,000 mef 


40,000 mef 


4,000 bbls 


10,000 bbls 


9,000 bbis 


22,000 bbis 


+4000 bbis 


6,000 bbis. 


120,000 bbis 
25,000 mef 

30,000 bbls. 

400 bbis. 


60,000 bbis 


300,000 bbls 
20,000 kw 


10,000 kw 


$3.5 milhor 
$! » 


$300,000 


20 millior 
$1 million 
$325,000 


$350,000 


$7.5 millior 


$2.6 million 
$150,000 


$457,000 


$4 millon 
$2.3 million 


$1.5 million 


$3 million 
$1.8 million 


$356,000 


$140 millon 


$2 million 


$120 million 


$50-60 mill 


$4,800,000 
$9,400,000 


$1,750,000 


$4.8 milhor 


Publishing Company Publicat 


Under Co 
Under Constr 
1 ¢ 


r( 


ntracted 


Engineering 


Under Constr 
Under Constr 


Under Constr 
Const 


Under 


Projected 


Under Constr 


Projected 


Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Under Constr 


Under Constr 


Under Constr 


Contract let 


Under Constr 


Projected 

Under Constr 
Under Constr 
Under Constr 


Planning 


Contracted 


Under Constr 
Under Constr 
Under Constr 
Under Constr 


Under Constr 


1949 


1949 


1949 


4 


June, 1949 
Early 1949 
Summer 194% 
July, 1949 
Middle 1949 
Middle 1949 


June, 1949 


Mid 1949 


Late 1949 


Aug., 1949 
June, 1949 


Late 1949 


Late 1949 
Compilet 


1949 


Braun 


U.O.P 


Union Oil Ce 


Max Miller 


Texaco 


Texacc 
Unit 


t 


e 


Tellepsen 
Hudson 
Delta 
Badger 


Staff 
a 


Staff 


U.O.P., 8.0.D 
Fluor 
U.O.P., J. & 1 
Constr 


Ref. Eng 
Hudson 


Geo. Armistead 


Ref. Maint 


Ref. Maint 
Staff-Lummus 
Staff 

Braun 

Fluor 

Staff 


Staff 


Braun 


U.OP 


Braun 


Staff 


Early Constr 


Parsons, E. & 
Kellogg 
Matthews Cor 
veyor Co., J 
M. Mont 
acomery & Co. 
Max Miller 
Parsons 
Ehrhart & 
Arthur, Inc 
10f 


Staff 
a 


Parkhill- Wade 


Badger 
Foster-Wheeler 
Badger 


Lumm 


Hydrocarbon 
Research 
Staff and Fluor 
Staff and Fluor 
luor 


Staff and 


Bechtel 


Tellepeen 
Hudson 


Delta 


Badger 


Staff 


Fluor 
J. & L. Constr 
Ref. Eng 


Hudson 
Staff 


J. E. Carlson 
Ref. Maint 


Ref. Maint 
Lummus 
Bechtel 


Braun 
Fluor 


Chicago Bridge 
& Iron Co 


Braun 


Braun 


Braun 
Process Constr 


Early Constr 


Ref. Maint 


Kellogg 


Matthews 
Conveyor 
Max Miller 
Eaton & Smith 


FE. & A., Fluor 


Ind. Eng 


Badger 
Foster-W heeler 
Badger 


Lummus 


Staff and Fluor 
Staff and Fluor 
Staff and Fluor 


Bechtel 








How would YOU 


nveadsure <#& 


one constituent 





of a flowing solution? 


That was the problem in a large alcohol plant—to measure 
the net amount of alcohol in a flowing solution of alcohol 
and water in varying proportions to and from the recovery 
units. This type of measurement is easily accomplished with 
a standard model of the dual type Hagan Ring Balance Flow 
Meter. 

rhe meter used for this application is shown in the photo- 
graph. The high-differential ring measures raw flow; the low- 
differential ring measures specific gravity. Two of the three 
pens record these quantities on the chart, and a pointer on 
the specific gravity pen indicates the percentage of alcohol 
in the solution at any instant. 

A third pen is so linked to the two rings that it records 
flow compensated for specific gravity—and records it as net 
volume of alcohol. The integrator continuously totalizes this 
alcohol flow. 

This is only one of many problems which are easily solved 
with this Hagan Ring Balance Meter—and which may be ex- 
tremely difficult to solve in any other way. 

For more detailed information on these meters, just fill in the 
coupon below, or write us about any specific problem in which 
you may be interested. Hagan Corporation, Hagan Building, 


Pittsburgh 30, Pa. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 

METALLURGICAL FURNACE CONTROL SYSTEMS 


HAGAN CORPORATION + HAGAN BUILDING 
323 FOURTH AVENUE + PITTSBURGH 30, PA. 


Please send full information on Hagan Ring Balance Flow Meters. I am 


particularly interested in the application described below 


NAME POSITION 
COMPANY 
STREET AND NUMBER 


CITY AND STATE 


Petroleum R 





REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Statas Completion Licensor Engineering Contractor 
Asienda Generale Rome, Italy Add to Plant 24,000 bbis. Projected 


Italiana Petrob j 
Babrein Pet. Co., Ltd.| Babrein Island Expansion Pro- $8.3 million Under Constr. Oct., 1949 U.0.P., Bechtel iptesnetionsl, 
ntel, Ine 





gram 
Bahrein Pet. Co., Ltd.| Bahrein Island Crude Still, 55,000 bbis. $9.1 million Planned June, 1950 Lummus, 
Utilities Bechtel 
Bataafeche Petroleum | Rotterdam- Dewaxing Unit 60,000 bbls. Completed | Texaco (Dewax) 
Maatachappij Pernis, Holland | 
British-American Oi] | Montreal, East | Cat. Cracking 13,300 bbls. Under Constr. August, 1949 Kellogg-U.0.P. | Kellogg | Kellogg 


Co., Ltd P.Q., Canada and Cat. Poly 
British Pet. Chem., Grangemouth, Petro-Chem $20 milbon Planned | 8. & W. Badger | 5. & W. Badger 
Ltd Scotland | 
Burmah Oil Ce Burma Furfural Plant 1,000 bbis. $600,900 Designing Texaco Badger 
Solvent De- | 
waxing, Wax 
Manufacturing 
Units | 
Burmah Oil C« Syriam, Burma | Thermafor Clay 66 tons $150,000 Design 1949 Max Miller, | Max Miller 
Revivification Socony-Vacuum | 
California-Texas C Cartagena, Spain Refinery mesn-snece Proposed March, 1951 | 
< »bis. 
Caltex Pet. Maat- Rotterdam, Complete 20,000 bbls $18 millon Under Constr Feb., 1950 : McKee, Badger, 
schappij, N. V Holland Refinery U.O.P. 
‘ie. de Rafinage Shell- Berre, France Capacity In- 47,000 bbis. Planned 
Berre crease 
ie. Francaise de Gonfreville, Furfural Refin- 2,500 bbis. Projected 
Raffinage France ing, Solvent 
Dewaxing and 
Wax Fraction- 
ation Units 
ie. Francaise de Gonfreville, Distillation Unit 
Raffinage France 
Ye. Francaise de Provence, Topping Unit 20,000 bbis Under Constr. Foster-Wheeler | Foster-Wheeler 
Raffinage France 
‘Ye. de Raffinage Petit Couronne, Lube Unit Planned 
Shell-Berre France 
‘ompanhia Brasal- Rio Grande, Topping, Ther- 3000 bbis. Authorized 1952 Foster-Wheeler 
eira de Petréleos 8.A Brazil oa Cracking 
‘ompania Espanola Canary Islands, Furfural Refin- | 5,000 bbis $444 million Under Constr. Early 1950 Texaco, Stand- Foster-Wheeler Foster-Wheeler 
de yn S.A Spain ing, Solvent ard, NJ. 
C.E.P. S.A 


20,000 bbis. Under Constr. Foster-Wheeler | Foster-Wheeler 


ionation Units 
‘onselho Naciona) Mataripe, Bahia, Thermal Crack- 2500 bbis. 2.5 million Under Constr. Jan., 1950 Kellogg Kellogg, Staff 
do Petréleo Brasil ing Refinery 
‘onselho Nacional Thermal Crack- 45,000 bbis. Demgn 1952 Fives, Lille, 
do Petrileo ing Refinery Schneider, Staff 
‘onsolidated Ref. Ltd. Haifa, Palestine Crude Plant 80,000 bbie. Planned By 1950 Badger Badger 
‘onsolidated Ref., Ltd. Haifa, Palestine | General Facili- Under Demgn Badger, Ltd 





ues 
Consolidated Ref. Ltd. Haifa, Palestine Lube Plant 3,500 bbis. Deagning Texaco, Juik Lummus, Kellogg Lummus, Kellogg 
Creole Pet. Corp Amauy Bay, Crude Stills 60,000 bbis $175 millicn Under Constr. 8. O. Devel. Co. | Foster-Wheeler, 
Venezuela J.G. White 
Creole Pet. Corp. El Roble Field, Repressuring Planning 
Veneauela 
Egyptian Government Cairo, Egypt Crude Plant Lummus Lummus 
Excelsior Refineries Lloydminster, Moving Refinery 3000 bbis. $500,000 Under Constr. Sept., 1949 U.OP. U.O.P 
Alberta, Canada { 
Hi-Way Refineries, Saskatoon, Crude Topping 2,000 bbis. Under Constr. Dec., 1949 U.OP Ref. Eng. Ref. Eng 
Ad Sashatchewan Unit 
Hi-Way Refineries, Saskatoon, Thermal Crack- | 500 bbis. Under Constr. Dec., 1949 U.OP Ref. Eng Ref. Eng 
td Saskatchewan ing Unit 
Imperial Oil, Ltd. Edmonton, Increase 11,000 bbis. 244 milbon Under Constr. Sept, 1949 Staff, Barnes Barnes 
Canada Capacity 
Imperial Oil, Ltd. Ledue Field, Gas Absorption | 24,000 mef $6.5 million Under Constr. Middle 1950 Braun Braun 
Canada Plant 
Industrie Chimiche Mantua, Italy Crude 4,500 bbis. 
Italiane Petroli 
Kuwait Oil Co Kuwait Topping Unit 20,000 bbis. $2 million Under Constr July, 1949 Badger Badger 
Mediterranean Ref Trans-Arabian Refinery “Paper Stage” 
Ce P.L. Mediter- 
ranean Term. 
Mene Grande Oi] Co. West Guara, Repressuring 
Venezuela 
National (il Refineries, Llandarcy, Crude and 40,000 bbls. 
te Wales Reform $36 millon Designing Badger Badger 
National] Oil Refineries, Liandarcy, Furfural Refin- 1,200 bbis Badger Badger 
Ltd Wales ng, Solvent 
Dewaxing, 
Wax Fract- 
ation Units 
National Oil Refineries, Liandarcy, SOz Solvent 3,000 bbis. Contracted 
td Wales Extraction 
Pechelbronn 8. A Merkwiller, Capacity In- 1,550 bbis. Authorised 1950 
E.M France crease 
Petro Carbon, Lt Partington, Cat. Cracker 20,000 bbls. 
England Lube & Reform 
Petro Chem., Ltd Partington, Petro Chemicals 
England 
Petréleos Mexicanos Poza Rica, Mex. Gas Purification, $13 million Contracted Early 1950 McKee 
Pressure Main- 
tenance, etc 
Petrolece Mexicanos Salamanca, Mex. Crude, Gasoil, 30,000 bbls. $12 million Under Constr Early 1950 v.O.P. McKee 
Cracking 
Philblack, Ltd Avonmouth, Carbon Black 50 million Ibs. $5 million Contracted 1950 Phillips H. W. P 
England "lan ‘ear! 
Porto Marghera Rig Venice, Italy Enlarging Crude Contracted H, W. P. 


nit 
Raffineries de Petrole Ambes, France Refinery 13,000 bbis $7.8 million Under Constr. Early U.O.P., MeKee 
de la Gironde 
Raffineries Francaises St. Nazaire, Consolidate 7,100 bhis. 
de Petrole de France Refinenes 
l’ Atlantique 
Raffineries di Napoli, Naples, Italy Topping Unit 10,000 bbis. Under Constr. Mid 1949 
&. P. 


Raffineries di Napoli, | Naples, Italy Solvent Treating 1,000 bbis. Under Constr. Early 1950 
S.PLA 
Refinaria de Petro- Rio de Janeiro, | Complete Re- 10,000 bbis. Authorised 
| Distrito Brazil finery 
8 


1S5.A 
Refir Expk Capuava, § Thermal Crack- | 20,000 bbis. Authorized Pan American 


racao de Petréleo Paulo, Brazil ing Refinery Hydrocarbon 

| _Res.Ine._} _ 
® CONTINUED ON PAGE 107 
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THE EXPANSION ROOF s STOPS PROFIT LEAKS 


N [ irg wherever pet leum 
ECONOMY TI 


i PAYOUT Protect . multiole tank install : 
PRODUCT QUALITY — Maintenance of qualit ng the sto 
SAFETY ._. Reduced fire hazard wadhonl 


SIMPLICITY No problem 
PERMANENCE No parts to « 








| RAVE FABRICATED PLATE DIVISION 
IG RAVER | GRAVER TANK ee 
EAST CHICAGO, INDIANA 
| WEW YORK + PHILADELPHIA + CHICAGO + CATASAUQUA, * HOUSTON. + SAND SPRINGS, OKLA. 





Petr 





REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 


Daily Estimated Probable 
COMPANY Plant Site Project Capacity y Status Completion Licenser Engineering Contractor 
Richmond Exploration Lake Maracaibo, New Refinery 35,000 bbls. Engineering June, 1950 
Ce Venezuela 
Scottish Oil, Ltd Grangemouth, Crude 28,000 bbls. Designing 
Scotland $28 million 
Scottish Oils, Ltd Grangemouth, Cat. Crk 5,000 bbis 
Seotlanc 
Shell Chem T Thornton, Eng Petro-chem Several millions 
Shell Chem. Cor; Shell Haven, Petro-chem 
England 
Shell Chem. Corr Stanlow, Eng Petro-chem 
Shell O C Puerto Cardor Complete Refg. 50,000 bbis Under Constr. Early 1949 Lummus Lummus 
Venezuela Venezuela 
Shell Oil Cx Heysham, Eng Remodel & Re- 30,000 bbis Under Constr Mid 1949 
design Crude 
Plant 
Societe Generale des L'Avera, France LPG and Gas Under Constr 
Huiles de Pétrole Stabihsing 
Units 
Société Generale des Dunkirk, France Crude Reform 33,000 bbis. Designing 
Huiles de Pétrole 
Société Generale des Dunkirk, France Furfural Refin- 6,700 bbis Designing 
Huiles de Pétrcle 





Planned 


2, Solvent 
Dewaxing, Wax 
ractionatior 
I + 
Societe Industrie! Bel t D. Crude, Crack- 30,000 bbis Designing 
gique de Petrele elgium ing Reforming 
Societa per Azioni San Matrino di Refinery 10,000 bbis. 
Raffineria Padana Trecate, Italy 
Oli iMinerali 
Secony-Vacuum Notre Dame de Contact Plant 
Francaise Gravenchon, 
France 
Socony-Vacuum Notre Dame de 
Francaise Gravenchon, 
France 
Socony-Vacuum Notre Dame de Solvent Treating 1,100 blis Design Mid 1950 b Lummus 
Francaise Gravenchon, 


Proposed 
Under Constr Mid 1949 Staff 


MEK Unit 1,000 blis —_— Early 1950 Lummus 


France 
Socony-Vacuum Notre Dame de Furfural Unit 1,000 blis Under Constr Early 1949 Staff 
Francaise Gravenchon, 
France 
Socony-Vacuum Notre Dame de Grease and 
Francaise Gravenchon, Compounding 
France 
Socony-Vacuum Frontignan, 
Francaise Franee 
S:andard Francaises Port Jerome, Capacity In- 30,000 bbs Authorized 
des Pétroles France crease 
Standard Frangaises Port Jerome, Dewaxing Plant 1,000 bb's Planned 
jes Pétroles France 
Standard Francaises Port Jerome, Deasphalting 2,000 bbis 
des Pétroles France Plant 
Stora Kopparberg Gotheborg Crude, Ther. 
8. Bergslags ( Sweden Cracking 
Trent Oil Prod. North Shields, Crude Plant 11,500 bbis $4 to $8 million Plans approved 
Development (« England 
Union Petrol Refinery, Johannesburg, New Refinery $20 milhor Projected 
Ltd Union of South 
Africa 
Venezuela Gulf Puerto la Cruz, Refinery 30,000 bbis Under Constr 1 5 Lummus Lummus 
Refining C« Venezuel 
Venesuelan Pet. ( Puerto la Cruz, Refinery 
Sinclair Venezuela 
Yacimientos Petro- Buenos Aires, New Refinery 28,000 bbis Engineering Late 1950 Kellogg Kellogg 
bferos Fiscales Argentina 
Yacimentos Petro- La Plata, Argen- 
hferce Fiscales tin Gaso Treating 
Yacimientos Petro- Sucre, Bolivia Crude Plant 3,000 bbis 2ud Qtr. 
lejeros Fiscales 
Rolivianoe 
YPF Bolivianos Cochabamba Topping & Re- 5,000 bbis. 
Bobvia forming Units 


er Constr. Farly 195 Staff 


13,500 bbis Under Constr Aug. 1949 Staff 








Planned 


Under Constr Spring, 194 Lummus Lummus 


35,000 bbis Under Constr Frederick Snare Frederick Snare 
Corp. Corp. 


Crude Topping, 50,000 bbis D ) Under Constr Early 1949 Route Process Cat. Constr 


Cat. Constr. 
1949 Foster-Wheeler Foster-Wheeler 


Ist Qtr, 195 Foster-Wheeler | Foster-Wheeler 


t Added capacity 
B. Badger and Sons Barnes—W. M. Barnes & Co Bechtel- Bechtel Corp Bellows —W. 8. Bellows Co Braun—C. F. Braun (x 
neering ¢ Brown & Root—Brown & Root Construction C« Cs ol Catalytic Construction ( Chem Constr.—Chemical Constructior 
ark's Constructio i Engineering Co. Delta — Delta Engineering Corp Dresser Engineering Corp E. & A.—Ebrhart & Arthur, Inc 
gi 2 Fluor— Fluor Corp Foster-Wheeler— Foster-Wheeler Cory jaso. Plant—Gasoline Plant Construction Co General American 
Transportatiot Houdr Houdry Cort n— Hud Engineering Corp 1. W. P.—Head Wrightson Processes, Ltd Hydro Res 
h, I ng. Industrial Engineers, Ir o Construction Division. Jones & Laughlin Supply Co Kellogg—M. W. Kellogg Co 
ge Co »p Koppers Co., Inc Leonard 1 Construction Co Lummus—The Lummus Cx Mason —Mason Brothers Construc- 
Arthu e Max Miller— Max B. Miller & Ce Parsons—The Ralph M. Parsons C« Pet. Eng.— Petroleum Engineering, Inc Petro 
itchard Co Process Eng. Process Engineers, Inc Process Constr.— Process Construction Co Ref. Eng.—Refinery 
tenance Co, Ir Rust Eng.—Rust Engineering Co 8. O. D.—Standard Oi] Development Co State Eng. State 
arns-Roger Stearns-Roger Manufacturing (« Stone & Webster—Stone & Webster Construction Co. Tellepsen—Tellepsen Construction Co 
t( U. O. P.— Universal Oil Products ( alco — Walco Engineering hfe Wohfeld Construction Co jually owned by Cali 


Notes on Late Projects coming from the Cit-Con Oil Corpora imported from foreign sources. Inter 

tion plant at Lake Charles, La national Industrial Consultants, S.A. will 

Salt Lake Refining Company, Standar: Freeport Sulphur Company will own onstruct the plant, completion to be 

mpany of rnia subsidiary, and operate a sulfur-recovery plant to within two years, equipment to cost 

h be built by The Grinder Corporation $9144 million 2) Raffinerie Belge 

Louisville, Ky., within the grounds ot de Petroles S.A. has underway a $2 

Che Texas Company’s Eagle Point Re million construction program at its 

finery, Westville, N.J. Forty tons ot Antwerp, Belgium, refinery and_ its 

add ‘ sulfur daily will be recovered from Zeebrugge bunkering station 

racks, feeder lines, Cities Service hydrogen sulfide contained in the refin [wo gasoil cracking units, a naphtha 

Oil Company has awarded contract to’ ery’s waste gases, but the main purpose reforming unit, and a complete steam 

umner S. Solli Company tor is to minimize atmospheric pollution plant has been purchased from Caminol 

1 compound plant at  Foreignwise, two items of interest ap Company and W. M. Barnes Company 

mpletion due in early peared during the month: 1) The Domi- is dismantling, reconditioning and_ re 

1950, the plant is designed to compound  nican Republic government is to build erecting the equipment in Belgium with 

and blend more than 23 million gallons a $15 million oil refinery, capacity 25,000 plant operation scheduled to begin late 
f lube oil per year, the blending stocks barrels crude oil daily to process crud next fall 


eq 


S; 
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Chapman was thinking of your needs when it de- 
signed this sturdy gate valve. That's why there are so 
many features that mean lower maintenance costs... 
longer years of useful life. 

Take for instance the materials. There's tough 
forged steel in body and yoke . . . stainless steel in seat 
rings and plugs. Discs are not just hardened... they 
are superhardened by Malcomizing. 

But that’s only part of it. This valve is designed so 
you Can repack it under full pressure . . . so that yoke 


108 


threads are protected against rust and corrosion. 
And designed without gaskets to blow. 

It’s available in sizes from %" to 2”... carbon steel 
for pressures to 800 pounds; alloy steel for pressures 
to 1000 pounds at 750° F. For higher pressures, 
specify List 990. 





The CHAPMAN Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
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Partial Enthalpies of Light Hydrocarbons 


"... Today's Processes Are Demanding 
More and More Exact Calculations” 


H. F. PETERS 


Scientific Design Company, Inc., New York 


THE DESIGN of light hydrocarbon fractionating towers is rapidly 
approaching an exact science. This is due to the profusion of methods 
of calculating reflux ratios, number of theoretical trays, over-all tray 
efficiencies, etc., which has been published in the past ten years 
along with vapor-liquid equilibrium data, and supporting plant data. 
In general, it may be stated that design engineering companies and 
refiners can now make process designs and install equipment with no 
more than the desired “excess capacity.” 

In the past, the prime requirement for tower design was good vapor- 
liquid equilibrium data; feed preheat, condenser and reboiler duties 
could be calculated from the specific and latent heats of the mixture. 


The purpose of this discussion is to 


hydrocarbon towers with an additional 
tool to improve the accuracy of his 
work. In making process calculations 
on fractionating columns such as occur 
in ethylene recovery plants, some com- 
ponents exist in the liquid phase at 
temperatures higher than their critical 


due mainly to the high and low extremes in temperature and pressure 
resorted to for reaction and separation and the attendant penalties 
on the economics of the process due to overdesign. 

The use of equilibrium constants selected as a function of the 
reduced properties or boiling range of the liquid and vapor phases is 
necessary for accurate high-pressure or low-temperature work. The use 
of total heat charts is mandatory for high- -pressure or low-tempera- 
ture designs involving reaction or separation. Moreover, applying total 
heats of the individwal hydrocarbons is necessary to keep enthalpy 
accuracy commensurate with the equilibrium data. Molecular weight- 


enthalpy correlations are not accurate enough for designing de- 
ti towers, and many others. 





Today's processes are demanding more and more exact calc , 
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integrate heat and equilibrium data 
and provide the designer of light 


a 
ia 
: 
f 





temperatures; and some 
exist in the vapor phase above the 
saturation pressure of the component. 
Heat contents for these two conditions 
cannot be read from the enthalpy 
chart for the pure hydrocarbon. 
Partial enthalpy is defined as the 
enthalpy of a pure component in a 
mixture. The enthalpy of a mixture is 
the sum of the partial enthalpies of 


components 


its components. Several methods have 
been presented for calculating the en- 
thalpies of gas and liquid mixtures. 
The methods are somewhat alike and 
hinge upon first calculating the en- 
thalpy of the mixture as a gas in the 
ideal state at the temperature consid- 
ered. This is done by summing up en- 
thalpies of components. For gases, one 
then applies a correction for the effect 


of pressure, based on the pseudo- 


critical properties of the mixture. For 
liquids, the scheme is even more 
burdensome and subject to consider- 
able error. One assumes that the liquid 
is formed by compressing the vapor 
from the ideal state to a pseudo pres- 
sure, taken as the vapor pressure of a 
Discussion concluded on page 116. 
Note charts on intervening five pages. 


Petroleum Refiner 


Vol. 28, No. § 














Petroleum Re finer 





Vay, 1949—A Gulf Publishing Company Publication 








gene 








1 Gulf Publish 
sulf Publishing Company Publication 





compound with the same critical prop- 
erties, liquid density and latent heat 
as the pseudo properties of the mix- 
ture. Fictitious condensation now 
occurs releasing a pseudo latent heat; 
this is subtracted from the aforemen- 
tioned enthalpy. The final step is to 
compress the liquid to the pressure 
under consideration and adjust the 
enthalpy. 

For the designer making tray calcu- 
lations, heat balances around reactors, 
exchangers, etc., this procedure is im- 
practical. Charts that will give partial 
enthalpies of each component in the 
mixture under any conditions are 
required. 


Form of the Enthalpy Charts 


Partial enthalpy charts must be a 
function of temperature and pressure 
with one or more thermodynamic 
properties of the mixture as variables. 
The general shape of partial enthalpy 
curves is based on the following: 

1) A distinct partial enthalpy curve 
exists for each mixture encountered. 

2) Liquid partial enthalpy curves 
are tangential to the true critical tem 
perature of the mixture at the critical 
pressure of the mixture, and at this 
temperature the latent heat each 
component in the liquid phase is zero. 


ot 


3) Above the pure component crit- 
ical temperature, vapor enthalpies of 
the pure component may be used as 
partial vapor enthalpies and partial 
liquid enthalpies may be calculated 
from the latent heat of vaporization. 

4) Below the pure component crit- 
ical temperature, liquid enthalpies 
may be used as the partial liquid en- 
thalpies and the partial vapor enthal- 
pies may be calculated from the latent 
heat of vaporization. 

From the above considerations, par- 
tial enthalpy envelopes have the same 
general form as the envelope for the 
Refer to Figure [. 
for the 
shown solid. 


pure component. 
The enthalpy pure 
component is The 
partial enthalpy curve for the com- 


curve 


ponent in a mixture is shown dotted. 
T.. and P. are the pure component crit- 
ical temperature and pressure respec- 
tively. T.. and P.. are the criticals for 
the mixture and the partial enthalpy 
at temperature T, is H, at pressure P. 
The partial enthalpy at temperature 
T, is H, at pressure P. The partial 
liquid enthalpy is these 
premises to a family of curves with 
of the liquid 
phase as a parameter. The partia! 


reduced by 
critical temperature 


vapor enthalpy is merely a family of 


pressure lines. 


Calculation of Intermediate Points 

To make a partial enthalpy chart 
for a component, it is necessary to 
calculate the complete liquid portion 
of the partial enthalpy envelopes and 
only extended vapor enthalpies. Con- 
ditions at the critical temperature and 
pressure of a particular mixture can- 
not be accurately calculated but this 
is of no importance since an actual 
design would not be made in this 
region. This portion of the curves is 
shown dotted on the attached charts. 

A set of vapor-liquid equilibrium 
constants based on the molal average 
boiling point of both phases is used 
to calculate latent heats. These con- 
stants are based on observed data and 
calculations involving a basic equation 
of state. Latent heats are calculated 
with the general equilibrium equation: 


din K, 4 H_ 1) 
dT RT* 

which is derived in several texts, and 

is valid for both chemical and phy- 

sical equilibria, The well known 

Clausius-Clapeyron equation is a spe- 

cial case of the general equation. 


Integrating, 
SH ( = tt) (2) 
R rT; Tr 


Kz 
K, 

This equation relates the latent heat 
to the basic equation of state and gives 
zero latent heat at the critical temper- 
ature of the mixture. 

As previously stated, the only para- 
meter required to establish partial en- 
thalpies is critical temperature. Since 
getting critical temperatures would re- 
quire extra calculations for the tower 
designer, a correlation has been made 
to test the feasibility of substituting 
molal average boiling points of mix- 
tures encountered in tower design. Ref- 
erence to Figure II will show that 
calculation of the critical temperature 
is not warranted. To cover cases where 


In 


V) 


Mol. 
Weight 


Mole 
COMPONENT Fraction Pounds 


Psig. 


representative of the critical tempera- 
tures of his mixtures he can insure 
accuracy by calculating the true crit- 
icals of the mixtures and installing 
liquid enthalpy curves on the charts 
presented herewith. 


Example and Comparison 
With Other Methods 


Refer to Figures III to VII for par- 
tial enthalpy charts for some light 
hydrocarbons. A chart for hydrogen is 
not included since all vapor enthalpies 
can be taken from the pure component 
chart and there is usually not enough 
weight of this component in the liquid 
phase to justify a chart. 

To obtain enthalpies of ethane in a 
mixture of 42 molecular weight refer 
to Figure IV. The enthalpy for ethane 
as vapor at 100° F. and 190 psia. is 
taken from Figure IV as 330 Btu. /Ib. 
The liquid enthalpy at this temper- 
ature is 170 Btu. /Ib. 

Hougen and Watson’ calculate some 
enthalpies for a natural gasoline de- 
propanizer reflux stream. Enthalpies 
are obtained from specific heats, ideal 
gas heats, etc., as previously described 
and referred to the ideal gaseous state 
at 60° F. The molecular weight of this 
mixture is 41.9. 

The Problem: 

Calculate the enthalpy of a depro- 
panizer reflux stream containing 1.5 
mol percent methane, 12.0 mol percent 
ethane and 86.5 mol percent propane 
(a) as vapor at 175 psi. and 100° F.. 
(b) as liquid at 300 psi. and 100° F. 
Express the enthalpies in Btu. /lb. 
relative to the ideal gaseous state at 
60° F. 

Solution: 

Simply calculate a weight average 
heat content for the stream under the 
stated conditions. Figures III, [V and 
VI are used for this problem, 


Tabulated Calculation: 


HEAT CONTENT—Btu./Lb. 


Btu. Lb. ‘V) 100 Btu. Lb. 
X Lbs. 175 Psig. X Lbs. 





-“ | 
3.60 


Methane 
Ethane 
Propane 


419 


molal average boiling points are not 
normally calculated, the correspond- 
ing molecular weight is given. 

At this point it is well to recognize 
that whereas critical temperature sets 
the confines and endpoint of the par- 
tial enthalpy curves, the particular 
components present in the mixture set 
the true path leading to the endpoint. 
If one feels that molal average boiling 
points or molecular weights are not 


80 350 
1155 330 
11300 295 


84 
1190 
11200 


12535 297 12474 


4nswers: 

(a) Enthalpy is 297 300 3.0 
Btu. /Ib. referred to 60° F. 

(b) Enthalpy is 162 300 
Btu. /lb. referred to 60° F. 

Hougen and Watson calculate 
and 137 Btu./lb. respectively. 
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High-Pressure Absorbers and Dehydration Area of the Dubach, La., Gasoline Plant Built by Southwest 
Gas 


™~ 
Sor THWEST Gas Producing Com- 
pany, Inc., and W, C, Feazel, Shreve- 
port, La., have recently completed their 
Dubach gasoline plant, located 11 
miles north of Ruston, La, and just 
outside the city limits of Dubach, La. 
High-pressure wet gas is gathered 
from the joint holdings of the above 
owners and others in the Hico Field 
near Dubach, Lincoln Parish, La. Wells 
supplying the wet gas have a flowing 
pressure of approximately 2700 
pounds. Normal operating pressure of 


USE OF LOW molecular weight 
oil in combination with refrigera- 
tion and dehydration for the oil 
and the wet gas before high 
pressure absorption, plus 80 per- 
cent propane extraction, renders 
the Dubach plant's process de- 
sign description by the authors 
unusually interesting to engi- 
neers and operators of gasoline 
plants. 

Plant features include low oil 
circulation, which reduced sizes 
of oil coolers, vent tanks, and 
pumps about 50 percent over 
conventional plants of equiva- 
lent capacity, and reduced the 
oil stripping temperature to a 
maximum of 410° F. Separation 
of ethane and propane in this 
plant is greatly simplified. 


May, 1949 


Froducing Company, Inc., and W. C. Feazel. 


Ethane and Propane Separation 
Greatly Simplified at Dubach 


C. B. AMES and T. D. TABBERT 


The Fish Engineering Corporation, Houston 


the plant is 900 pounds with inlet gas 
being reduced through chokes on in- 
dividual wells, and a final pressure re- 
ducing regulator station at plant inlet. 

The plant is designed to initially 
handle 90 million standard cubic feet 
of natural gas per day at a normal 
operating pressure of 900 psi., with a 
maximum design pressure of 1050 psi., 
recovering 80 percent of the propane 
and approximately 100 percent of all 
the heavier components, resulting in a 
total production of 230.000 gallons 
per day, For future operation the gas 
handling equipment in the plant was 
so designed that the volume of gas 
can be increased to 120 million stand- 
ard cubic feet per day, reducing the 
propane recovery to 60 percent and 
producing 295,000 gallons per day 
total products. 

This plant is unusual from a design 
standpoint in that it incorporates the 
use of low molecular weight oil in 
combination with refrigeration and de- 
hydration for both oil and wet gas be- 
fore high pressure absorption. The oil 


A Gulf Publishing Company Publication 


circulation is reduced to less than half 
that required for conventional high 
pressure plants using a high molecular 
weight oil. The small oil circulation 
alone reduced the size of the oil cool- 
ers, exchangers, pumps and vent tanks 
approximately 50 percent. In addition, 
necessary stripping could be obtained 
by raising the light oil to a maximum 
temperature of 410° F. which corre- 
sponds to usual high pressure plant oil 
temperatures of 500 to 550° F, This 
lowering of the temperature level of 
the oil not only further reduced the 
size of the oil exchange equipment, but 
materially reduced the size of the stills 
and overhead condensers. 

The use of refrigerated oil has one 
more major advantage, the increased 
selectivity of high-pressure propane 
absorption, By lowering the oil tem- 
perature to 60° F. compared with a 
normal plant oil temperature of 90° F., 
the undesirable fixed gas pickup was 
reduced 25 percent. Anyone acquainted 
with process design fully appreciates 
the savings derived from such a re- 
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Photo shows power plant at the Southwest-Feazel gasoline plant recently completed at Dubach, La. 


methane and 
quantity the primary absorb- 
Not only are the sizes of the still. 
reabsorber, condensers and recompres- 
but the basic 
of separating ethane from propane is 


the 
leaving 


duction in 


ers 


sors dec reased, problem 
greatly simplified. 

Flow diagram, Figure 1. 
oil and gas flow in the absorption and 
distillation section of the plant. An 
inlet surge tank has been installed and 
provided with a long range level con- 
trol for is distillate 
entering with the wet gas. The wet gas 
is then dehydrated with the of a 
Florite contactor while 
water removed from the distillate 
with The distillate 
from this filter tank is then comingled 
with dehydrated gas to 
the quantity of condensation occurring 


shows the 


handling surges 


use 
conventional 

is 
a glass wool filter 


wet increase 


ethane 


in the main high pressure chiller. The 
total stream of gas and liquid from 
the chiller passes through a separator 
where the distillate is drawn off to the 
fractionation system, which will be 
discussed later, while the cold wet gas 
enters the absorbers. 

The gas is stripped in three high- 
pressure absorbers by the use of an 
oil having a mean molecular weight of 
155 and a gravity of 49° API. Refrig- 
eration of this oil stream to 60° F. 
necessary to prevent excessive loss due 


1s 


to retrograde vaporization. Gas leaving 
the top of the absorbers passes through 
the residue scrubber and thence to 
sales. The cold rich oil leaving the 
base of the absorbers is flashed through 
. the first at 425 psi. and the 
second at 200 psi. These flashed vapors 


two stages 














from the 425 psi, stage, containing 
slight amounts of recoverable prod- 
ucts, are ret ompressed and recye led 
through the main absorbers. The va- 
pors from the 200 psi. stage are treated 
in the reabsorber operating at 150 psi. 

The rich oil from the 200 psi. vent 
tank flows through the oil to oil ex- 
into hot tank 
operating at 175 psi. and 320° F. The 
generated vapors are passed through 
condenser where the heavier 


changers and a vent 


a vent 
ends condense, the noncondensed va- 
pors passing into the reabsorber. The 
small amount of condensed liquid of 
high end point is inserted in the top 
trays of the high pressure still serving 

partial reflux. This vent system is 
not new but has been found to be an 
extremely simple and economical 
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Figure |. Process Flow Absorption and Distillation 
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method of eliminating ethane from a 
high propane recovery plant. Rich oil 
from the bottom of the 150-pound re- 
absorber is pumped through a separate 
bank of oil to oil exchangers and co- 
mingled with the main oil stream from 
the hot vent tank. The total oil stream 
then passes through a steam preheater, 
where it is raised to 390° F. before 
entering the high-pressure still. 

In the high-pressure still, agitation 
steam is limited to that required to 


strip the rich oil completely through 
the butane fraction. The partly stripped 
oil from the high-pressure still flows to 
the low-pressure still where the bal- 
ance of the absorbed components are 


removed from the oil. By operating 
this still at approximately atmospheric 
pressure as a fractionator the lean oil 


is completely dehydrated. A steam 
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Figure 2. Process Flow Distillate Fractionation 


heated reboiler is provided on the base 
of this still for raising the oil tem- 
perature to 410°, thus using the hot 
hydrocarbon vapors to strip the gaso- 
line fraction. 

The lean oil from the base of the 
low-pressure still is pumped through 
the oil to oil exchangers, oil coolers 
and oil chillers, with a portion of the 
cold oil piped direct to the reabsorber, 
the remainder entering the suction of 
the high-pressure lean oil pump. This 
pump returns the oil over the high- 
pressure absorbers, completing the 
cycle. 

The high - 
is partly condensed at the relatively 
high temperature level of 140° F. and 
a separate reflux accumulator em- 
ployed. This is now common practice 
for removing the large reflux heat load 


pressure still overhead 


with a high mean temperature differ- 
ence, thus saving condenser surface. 
Such a system is not justified for the 
low-pressure still since the overhead 
heat load is so small that practically 
minimum size condensers are utilized. 
The vapor and liquid stream from the 
high-pressure still reflux accumulator 
is combined with the liquid streams 
from the low-pressure still overhead 
accumulator and the distillate fraction- 
ator overhead accumulator, 
through the high-pressure still final 
into the deethanizer feed 
surge tank, By introducing these heavy 
constituents into the light overhead 
from the high-pressure still, a high 
percentage of condensation is obtained. 
The small amount of noncondensed 
vapors flows to the reabsorber. A sin- 
ele 48-inch reabsorber handles a total 


passing 


condenser 


Photo below shows the fractionating facilities for distillate and light ends at the Dubach, La., gasoline plant 








of five separate vent gas streams, 
greatly simplifying the over-all plant 
flow, 

Flow diagram, Figure 2, shows the 
flow through the distillate section of 
the plant. Raw distillate is flashed 
first at 425 pounds, the vapors com- 
bining with those from the high pres- 
sure cold rich oil flash passing to the 
recompressor. Distillate is flashed fur- 
ther at 150 pounds, these vapors pass- 
ing to the reabsorber. The flashed dis- 
tillate is pumped to the 155-pound 
distillate fractionator where all com- 
ponents through the gasoline fraction 
are removed as the overhead product. 
Overhead vapors are exchanged with 
the feed for a substantial heat salvage 
The very small noncon 
densed overhead vapor flows to the 
reabsorber, while the condensed liquid 
stream is pumped directly to the high 


amount of 


pressure still final condenser, 

The bottom product from the dis 
tillate fractionator flows to the gas oil 
fractionator where gas oil is removed 
as the bottom product, kerosine as a 
side cut and naphtha as overhead. It is 
important to note that this sharp sep- 
aration is made with the use of steam 
heating and steam stripping. com- 
pletely eliminating the use of any di- 
rect fired heaters in the plant. This 
column also serves the very important 
function of purifying the main oil 


absorption system. This is accomplished 
by passing a small stream from the 


discharge of the hot lean oil 
into the feed of this column, where the 
heavy ends are removed as part of the 
gas oil product and makeup to the 
main oil system is provided from the 


pumps 


kerosine product 

Flow diagram. Figure 3. illustrates 
the light end fractionation plant. This 
is the cascade type in which the final 
gasoline product passes through the 
columns in series. The simplicity of 
flow and over-all efficiency of opera- 
tion have caused this system to be 
most widely used, The raw product 
from the high pressure still final ac- 
cumulator is pumped to the deethan- 
izer, The presence of refrigeration in 
the plant allowed the overhead prod- 
uct from the deethanizer to be chilled 
to 60° F., practically eliminating the 
loss of propane in the overhead prod- 
uct. The bottoms from the deethanizer 
are pressured into the depropanizer 
where specification propane is removed 
as the overhead product. The bottoms 
from the depropanizer are pressured to 
the debutanizer where specification 
natural gasoline is removed as the 
bottom product and the remaining 
mixed butanes pass overhead. Bottoms 
from the debutanizer are exchanged 
against the raw feed furnishing a 
major portion of the preheat necessary 


120 


for proper deethanizer operation. 

The plant site is accessible by one- 
quarter mile of gravel surfaced road 
from Highway 167. The main line of 
the Rock Island Railroad parallels the 
property and spur tracks are available. 
The plant has been connected into one 
of the major gas transmission systems 
and a large product pipe line. 

General arrangement of the plant 
follows conventional methods which 
are widely used for other plants of 
this type. Special consideration was 
given to the location of the boiler plant 
and the cooling tower in relation to 
the prevailing winds; the arrangement 
of the process area was designed. using 
a distillation structure and closed 
cooling units in order to 
piping, provide ample liquid suction 
head to all pumps, elevate condensers 
as required and, in general, to permit 
ease of operation. 


conserve 


The entire plant area occupies two 
distinct levels of ground; the process 
equipment, with all of its auxiliary fa- 
cilities is reasonably level 
ground with only a moderate slope for 
surface drainage purposes. The prod- 
uct storage, the railroad shipping facil- 
ities, leading plant and product pump 
station are set on a second level which 
is approximately 15 feet below the 
plant level. This has a distinct ad- 
vantage in case of a storage tank fire. 
eliminating any possible hazard to the 


set on 


plant. 

The process vessels and other equip- 
ment are arranged around a three-deck 
steel structure, The lower part of the 
structure forms a building which 
houses all of the process pumps, pro- 
pane refrigeration compressor unit and 
the main instrument control panels. 
The roof of this pump building is a 
reinforced concrete slab which pro- 
vides an operating deck around all of 
the reflux accumulators, these vessels 
are elevated to provide the necessary 
NPSH for process pumps. On the top 
deck of this structure are installed all 
of the vapor condensers from the frac- 
tionating columns and stills, together 
with the propane condensers on the 
discharge of the refrigeration com- 
pressor. This deck is covered with a 
checkered floor plate providing an 
operating platform around all equip- 
ment. A continuous monorail is pro- 
vided for removal of tube bundles, 
using ‘pro- 
is installed to chill the high- 
pressure wet lean oil and de- 
ethanizer overhead to approximately 
60° F. By employing a centrifugal 
compressor with a turbine drive, con- 
siderable flexibility can be obtained 
by speed variations. The unit selected 
is capable of producing 1400 hp. of 
refrigeration at a speed of 7600 rpm. 


Refrigeration capacity 
pane, 


gas, 


A feature in the use of this type of ma- 
chine is the compactness, resulting in 
a comparatively small foundation and 
operating space requirement. The unit 
is installed in the process pump build- 
ing with its steam condensing equip- 
ment located directly overhead on the 
second deck of the distillation struc- 
ture. 

The propane system is quite conven- 
tional. All chillers are of the kettle 
type with U tube bundles for handling 
the process fluid, Propane vapors leav- 
ing the chillers are controlled by indi- 
vidual back pressure regulators allow- 
ing each unit to be carried at its op- 
timum temperature. Vapors are re- 
turned directly to the compressor and 
discharged to water cooled condensers. 
Liquid propane at 105° F. accumulates 
in a surge drum and is then flashed in 
an economizer to 69° F. Vapors from 
this flash pass to the second wheel of 
the centrifugal compressor, resulting 
in a 5 to 10 percent saving in horse- 
power requirements. The chilled liquid 
propane is returned to the chillers, 
completing the cycle. 

The use of refrigerated light oil with 
low vent gas pickup in the main ab- 
sorbers results in a greatly reduced 
recompressor load from that which 
is normally experienced of plants using 
previous conventional designs for high 
propane recovery. Two separate recom- 
pressing services are required by this 
process, the first to handle excess. re- 
absorber residue vapors above plant 
fuel requirements, compressed to the 
sales gas system. The second duty con- 
sists of the high-pressure flash gas 
which is recycled directly to the main 
absorbers. 

Two 400-hp.. angle-type, gas engine 
driven compressor units were selected 
to perform the recompressor duties. 
Each unit is provided with cylinders 
for the separate services in order to 
provide flexibility caused by failure 
of one unit. These units are located in 
a building set apart from the process 
area. Lines carrying vapor to and from 
the recompressors are anchored on 
concrete piers above ground. To 
shorten and simplify piping and pro- 
vide for ease of operation, gas inter- 
stage coolers, scrubbers, accumulators 
and auxiliary equipment such as jacket 
and lube oil coolers are located ad- 
jacent to the recompressor building. 

The plant electric power is gen- 
erated by two 700 KW condensing type 
Turbo generators. Each unit consists 
of a high speed condensing type tur- 
bine operating at 8800 rpm., connected 
by a gear reducer to a 700-kw., 80 per- 
cent power factor, 3-phase, 60-cycle. 
180-volt, 1200-rpm. generator. Nor- 
mally one of the units operates while 
the second is for standby duty. 
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The switchboard is of the fully en- 
closed type with switch gear for the 
main generators and safety switches 
for all the plant equipment. Dual 
feeders extend from the switchboard 
to the various distribution centers in 
the plant. In the event of failure, by 
operation of a master switch any one 
of the main circuits can be isolated. 
Starters for all the process pumps and 
shipping pumps are located on outside 
racks adjacent to the equipment they 
serve, with push button stations at 
each pump. The starters for the cooling 
water pumps and tower fans, which are 
the largest single loads in the plant, 
are located in a small building near 
the cooling tower. All equipment is 
installed to conform with the electrical 
code for hazardous areas, 

A feature of the steam plant, which 
has resulted in an unusually good 
steam balance for the entire plant, 
consists of three distinct steam sys- 
tems operating at 350, 160 and 50 
pounds. The 350-pound steam is gen- 
erated in three 60,000 pounds-per-hour 
steam generators of the water tube 
boiler type. This high-pressure steam 
is used for all turbine drives, as well 
as the high-temperature level heating. 
Exhaust pressures for the turbine 
drives are so arranged to provide 
for all the low temperature level heat- 
ing steam and all stripping steam re- 
quirements at either the 160 or 50- 
pound level. To maintain balance each 
header makes up or relieves into the 
lower header with the excess 50-pound 
steam relieving into an air cooled fan 
type unit. The actual load for this con- 
denser represents largely the evapo- 
rator load for the boiler plant makeup 


Turbo generators and auxiliary steam plant equipment is shown in this interior picture of the 
power plant building at Dubach, La. 


as 50-pound steam evaporates the raw 
makeup water. 

Since fired heaters were eliminated 
entirely from the plant, a considerable 
portion of the steam load is for high- 
temperature heating. All 350 - pound 
condensate is gathered in an accumu- 
lating tank and flashed to 200 pounds. 
The flashed steam vapors at 200 pounds 
are used to drive a vertical pump re- 
turning this 200-pound condensate di- 
rectly to the boilers. The advantages 
of the steam heating over fired heaters 
for high-pressure absorption plants 
can be obtained with the relatively low 
maximum temperature required. Not 
only is another operating area and 
special safety equipment eliminated, 
but simplicity of control results in far 
less operating difficulties. 
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The plant water supply is furnished 
from two wells producing from a sand 
approximately 500 feet deep. This 
water is remarkably soft, requiring no 
treatment for use in shell and tube 
cooler and condensers except chlorina- 
tion for algae control, Raw water 
makeup to the boilers is treated to re- 
move carbon dioxide and oxygen, and 
then passed through an evaporator. In 
order to reduce the circulating cooling 
water load, a dual system is installed. 
The 85° F. water from the tower passes 
through the units requiring minimum 
operating temperatures, discharges at 
95° F., and then passes through the 
balance of the units where minimum 
process temperatures of 115° F. or 
higher are sufficient. Pressure-con- 
trolled butterfly valves are installed to 
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Figure 3. Process Flow Fractionating Light Ends. 
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Stills, oi! exchangers and oil chillers shown in foreground of the above photo taken at the Dubach, La., gasoline plant. In the background may be 
seen the distillation structure, reabsorbers and high-pressure absorbers 


n the 95° |} 
flow 


maintain sufficient water 


ilso to balance 


loc ated on the top 


system and water 
through the 
deck of the structure with 
those Phis 
serves to maintain the required flow 
through all coolers and 

located at the higher 
robbed 


units 
distillation 
operating on ground level 
prevents the 
units elevation 


from bheine of cooling water 


farm includes 


horizontal 


The product storage 
twenty-four LOOO-barrel 
tanks for 


natural 


pressure butane 


Iwo 


propar t 
rasoline storage 


20.000 - barrel 


and 
10.000 and two 
storage 


fuel 


used for rut 


atmospheric cone roof 
tanks are 


these latter 


type 
installed for 
tanks being 


during the 


motor 


down and rolling lead 


blending process, as well as storage 
for the finished motor fuel product 
5000-barrel tanks for 
also ot the 


These 


Four storage 


kerosine and gas oil are 
root 


cone atmospheric type 


tanks are equipped with flame arrestors. 


round gauging devices, vents and 
The actual foam piping 
installed but is under 


future installation 


foam nozzles 
has not been 
consideration for 

rhe plant shipping facilities include 
two spur tracks with a 22-car loading 
rack equipped for loading all prod- 
ucts. A 2-island truck loading dock 
Is equipped to load liquefied petro- 
leum products, handling four transport 
trucks at one time. A gas-engine-driven 
reciprocating-type product pump has 
installed which 
oil, kerosine or motor fuel, This pump 
operates at approximately 950 psi. dis- 


heen will handle gas 


charge and has a capacity of 150 gpm 

By installation of vertical type 
shipping pumps, complete elimination 
of a conventional pump pit has been 
accomplished. This type of pump has 
the net positive suction head built into 
it by submergence of the bell or lower 


Partial View of Process Pump Building of the Southwest-Feazel Gasoline Plant. Fractionating plant 
instrument board may be seen at the left 
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portion of the pump in a casing below 
the floor or operating slab All of the 
pumps are installed outside with only 
a small operator’s building provided 
which him to make out his 
necessary shipping reports out of the 
weather. Also included in this small 
building is the dye pot for coloring the 


permits 


motor fuel. 

The lead blending plant is of the 
conventional type used widely on all 
gasoline plants of this type; it includes 
an 8500-gallon lead storage tank with 
scales, educator pumps, unloading fa- 
cilities and other standard equipment 
which is usually specified by the com- 
panies which specialize in furnishing 
this type of installation 

Protection from fire has been pro- 
vided by the installation of two gas 
engine driven centrifugal pumps with 
a capacity of 150 gpm, when discharg- 
ing at 200 psi. Fire hydrants have been 
installed near all of the major build- 
ings and equipment throughout the 
plant, with two hose carts located at 
points in the plant where they can be 
conveniently operated if the need oc- 
curs. CO, gas extinguishers, the hand 
size and larger push cart type, are 
provided at convenient locations 
throughout the plant. Steam 
tions have been installed at numerous 
locations in the process area where. in 


connec- 


cases of emergency, steam hoses could 
be readily attached and used for smoth- 
ering a fire 

The Fish Engineering Corporation of 
Houston designed, engineered and con 
structed the complete plant under in- 
spection and approval by engineers of 
Southwest Gas Producing Company 

Patent application has been made by 
Superior Oil Company for the process 
emploved in the design of this plant. 
The construction rights have been as- 
signed to The Fish Engineering Cor- 
poration. 





MORE THAN 60 percent of the 
equipment used in the building 
of the two plants, Lisbon and 
Harleton, was taken from the 
Long Lake plant. As a result, the 
plants were in operation much 
earlier than would have been 
possible if all the equipment 
had been purchased new, due to 
uncertain delivery dates of the 
new materials. 

Economic utilization of the 
existing equipment in the new 
plants required considerable 
study, especially in the case of 
the fractionating columns. For 
example, the cost of installing an 
existing tower, perhaps slightly 
oversized, for a certain service 
was compared with purchase of 
a new column and use of the 
existing tower in a third alter- 
nate scheme. 

Actual operation of the plants 
have resulted in somewhat higher 
recoveries than anticipated. 


7 
kK ARLY in 1947 Hunt Oil Company 


completed certain economic studies 
concerning its reserves in the North- 


held of 
indicated an 


east Lisbon Union Parish, 


Louisiana, which ade- 


quate reserve of sufficiently rich gas 


to warrant a plant installation, Con- 
current studies pertaining to the Harle- 
field in 


Texas, had resulted in a similar con- 


ton gas Harrison County, 


( lusion. 


Photo below shows the rich oil heater in Hunt 
Oil Company's plant at Lisbon, La 


\ 
| ee en erates 


Processing Area of Hunt Oil Company's Harleton, Texas Plont. Left to right may be seen: the 
contactor-reabsorber, absorber, still debutanizer and deethanizer. 


Two Absorption Plants Use 
Existing Equipment from Third 


JAMES STOPFORD 


Delta Engineering Corporation, Houston 


Meanwhile, a recycling plant op- 
erated by Hunt at Long Lake near 
Palestine, Texas, had just about 
reached its final economic depletion 
point. With these facts in hand, Hunt 
Oil Company called in an engineering 
organization to make a study of pos- 
sible plant installations in the two 
fields making maximum usage of 
equipment in use at the Long Lake 
plant. 

Since material deliveries were very 
poor at that time, particularly on high- 
pressure equipment, it was felt that a 
considerable saving of time as well as 
money could be made by utilizing the 
Long Lake items. It was particularly 
fortunate that two high-pressure ab- 
sorbers and two high-pressure lean oil 
pumps available which would 
permit an installation at each of the 
two proposed new sites. Such an in- 
stallation would permit approximately 
100 percent capacity operation at 
Harleton and would permit operation 


were 


at about 50 percent capacity at Lisbon 
until a second absorber could be pur- 


chased new. 

While the choice of one absorber 
for each of the two locations was 
obvious and simple, the judicious se- 
lection of the fractionators and flash 
vessels available for use at one or the 
other location required considerable 
study. With the service requirements 
available from process study, it was 
necessary to investigate alternate uses 
of each vessel. In the case of the frac- 
tionators, it was necessary to compare 
the cost of installing an existing ves- 
sel, possibly slightly oversized, for a 
certain service, versus buying a new 
column and using the existing vessel 
in still some third alternate scheme. 

A similar series of possible equip- 
ment selections and modifications had 
to be effected in making suitable dis- 
position of the heat transfer equip- 
ment, pumps, instruments, control 
valves, buildings, storage tanks, blend- 





ing facilities, and so on. After some 
study, the pumps were distributed by 
two major catagories: 

1) Some available 
units were found suitable in size for 
use at the larger of the two plants, 
Lisbon. This indicated that the larger 

could be motor-driven and 
both steam driven 
pumps were available at Lake 
a primary distribution was set up of 
steam pumps to Harleton and motor 
to Lisbon, Of this was not 
rigid but permitted a basis of initial 


turbo-generator 


pumps 


since and motor 


Long 
course, 
de i10n. 


2) A major 
tion was by pump manufacturer. The 


second basis of selec 


pumps were made by about four dif- 


ferent companies and it was ascer- 
tained that by separating by makes, 
the number of maintenance parts to 
be stocked at any particular location 
could be kept to a minimum 
While some of the selections 
relatively simple, others, such as ves- 
sels, heat-transfer equipment, pumps, 
valves took 
in order 
optimum alternate. 
job of engi- 


were 


instruments, and control 
considerable time and study 
to determine the 
Such 
neering the new 


difficult 


the case of 


made the 
plant considerably 


studies 


time consuming 
a plant with all 


more and 
than in 
new equipment In whic h case selection 
could be straight-forward and direct 
However, utilization of the 
equipment more than made up for it 
in direct cost savings and in time sav- 
material deliv- 


existing 


ing by elimination of 


ery waits 


The Lisbon Plant 


The plant at Lisbon is a conven- 


tional pipe-line absorption plant op- 
level of 


erating at an absorption 


i, 
~ aN 





approximately 1000 psig. with reab- 
sorption at 100 psig. The recovery 
side of the plant makes use of a rich 
oil contactor consisting of six bubble 
travs built into the lower half of the 
The process step at that 
the total 


reabsorber 
point consists of contacting 
rich oil stream at its lowest pressure 
counter-currently with the net 


During this contact. 


level. 
gas from the still 
the relatively low methane content of 
the gas strips methane from the rich 
oil, displacing it with heavier com- 
this rich oil 


stream acts as an absorption oil and 


ponents In way the 


reduces the reabsorption requirements 
considerably. Condensate and rich oil 
are carried through in separate chan- 
nels to the raw feed to eliminate con- 


tamination of the lean oil with unde- 


At left is a view of 
the boiler house at 
the Hunt Oil Com 
pany's Harleton, 
Texas, plant 





sirable heavy materials and to reduce 
the still load. 


examination of the flow 


By close 
sheet it will be seen that the conden- 
sate discharges into the raw feed tank 
at one end and the still overhead into 
the other. The vessel is separated into 
two sections by a weir which prevents 
contamination of the still reflux by 
heavier materials from the condensate 
entering the still through the reflux, 
while the net overhead overflows the 
weir into the bulk raw feed storage. 

The stabilization side of the plant 
is quite complete and fractionation 
facilities are provided to produce pure 
propane, mixed butanes, vapor pres- 
sure gasoline, kerosine, mineral seal 
oil and residuum. No portion of this 
section of the plant is particularly 
unique although it might be noted that 
the distillate fractionator is a packed 
column, a move made to utilize an 
existing Long Lake column which ap- 
peared a little “tight” if used with the 
existing trays. All high temperature 
reboil heat is supplied by hot lean oil 
and live and exhaust steam are used 
where feasible. 


Auxiliary Phases of the Plant 


The gasoline produced is leaded and 
pumped into a nearby products pipe 
line by means of a gas engine driven 
triplex pump. All dis- 
patched in this manner while the bal- 
ance of the products are removed by 
trucks, loaded from a 4-spot rack at 
the plant site or by tank cars from an 
extensive rack at Bernice. eight miles 
away. The truck loading pumps were 
selected to be used in either service: 
loading at the plant or through the 
eight miles of pipe line, The loading 


gasoline is 
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General view, above and left (on opposite page), of the Lisbon, La., Plant of Hunt Oil Company 
Much of the equipment in this plant, as well as the same company's Harleton, Texas plant, 
came from a third plant, it being utilized after considerable study of the economics involved 


rate in the latter service is a trifle 
slower than usual but has been ade- 
quate, Contact between the plant and 
the tank car loading rack is main- 
tained by radio telephone which 
equipment is also used in the field for 
the dispatchers taking care of the wells 
feeding the plant. 

The power plant consists of six oil- 
field type boilers, some of which were 
available from Long Lake and some 
made available from drilling rigs 
which had been modernized. Super- 
heating is supplied by utilizing four 
tubes of the rich oil heater. 

All condensate is returned and a 
deaerating feed water heater is used to 
keep down the content. A 
single water well supplies about 650 


oxygen 


gpm. of water, a large portion of 
which is used on a once-through basis 
for cold water cooling on final con- 


densers and coolers in critical services. 
An artificial lake receives the run-off 
and standby fire and water pumps 
have been installed at the lake to pro- 
vide makeup water when necessary. 
The cooling tower is a three-cell in- 
duced draft unit with some sections 
mounted for contact by well water. 
Exhaust steam condensers are mounted 
in the basin adjacent to circulating 
pump suction. 

A single 225-hp compressor is used 
to recover low-pressure gas in excess 
of the fuel requirements. Solid desic- 
cant type driers are used to dry all 
the gas before it enters the pipe line. 

Buildings include a combination of- 
fice, warehouse, changehouse and a 
separate laboratory building, The high 
pressure lean oil pumps are motor 
driven triplex units and are housed 
in a building with the control instru- 


ments, An ethyl blending building, 
boilerhouse and recompressor house 
complete the structures. 


Statistical Data 

The plant has a nominal capacity 
of 50 million standard cubic feet daily 
and was designed for 30 percent re- 
covery of propane and 80 percent 
recovery of butanes with essentially 
100 percent recovery of all heavier 
materials. Design production rates 
were: 
Gallons/Day 

8,500 

12,650 

42,100 


Propane 
Butanes 
Gasoline 
Kerosine 7,600 
Mineral seal oil 2,050 
Residuum 500 


73,400 

Actual operations have resulted in 
somewhat higher recoveries. Steam 
consumption is approximately 35,000 
pounds per hour, and is supplied at 
250 psig. Approximately 350 kw. of 
power is supplied at 440 volts, 60 
cycle, 3 phase for all services except 
some small pumps and spares which 
are steam driven. Storage for about 
seven days production has been pro- 
vided with additional blending tanks 
available for gasoline service. 


Conclusion 

Considerably more than 60 percent 
of the plant’s varied items from pipe, 
valves, fittings, to boilers, compressor 
and heavy walled pressure 
came from the old Long Lake plant 
and is proving its worth in a second 
plant installation, having allowed 
earlier operations in the Lisbon field 
than could have been possible had all 
equipment been purchased new. 

Both plants were engineered and 
constructed by Delta Engineering Cor- 
poration of Houston, 

(See flow sheet, next page) 


vessels 


Process area of Hunt's Lisbon plant is shown below. Columns, left to rig it, are the distillate fractionator, depropanizer, deethanizer, debutanizer, 








still, contactor-reabsorber and two absorbers. 
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Micro-Chemical Lab 
Does Fine Analyses 


For Oil Industry 


AT THEIR BEACON, N. Y., research labs, Texaco scientists 
have found that they can separate as many as 100 different 
chemical compounds out of a single drop of oil. Employing 
pipettes smaller than a needle, drop-size beakers, and bol- 
ances designed to weigh almost nothing, the entire “lab” 
could be packed into an undersized overnight bag. 

This is Texaco’s micro-chemical lab—employing tech- 
niques well known to crime detection and now adapted to 
find and analyze all sorts of costly and elusive chemicals 
and oils. Results: new discoveries; vast savings in time, 
money and effort; and finally, improved fuels and lubricants. 

At a regular refinery, for instance, fractionators tower 10 
to 12 stories in the air whereas in this laboratory a three- 
inch fractionating flask is used to produce the same or 
better results, qualitatively. The method: a minute sample 
of distilled oil is drawn into a pipette by capillary action 
and is sealed into the tip of a tiny tube to determine the 
all-important boiling range. The boiling point is the first 
clue to establishing the composition of a sample. 

Other procedures employed by such laborctories are shown 
in The Texas Company pictures on this page. 


WEIGHING THE PRO3SLEM—This technique helps the chemist to 

determine microscopic amounts of metallic contaminants in an 

oil. Above, he is preparing to weigh one miliionth of a gram. To find 

and weight this metallic sludge, the petrochemist electroplates the 

metallic constituents onto a platinum electrode. Since the weight 

of the clean electrode is known, it becomes easy to determine the 
weight of contaminant 


SLUDGE FILTER—Hand on right is plac- MICRO - EXTRACTION — This technique 


ing a “precipitating reagent’’—oa chemical 
that removes the metals from the solution 
to the bottom where they can be collected 
—into a sample of oil. Porous glass filter 
in the arm on the left of the beaker per 
mits withdrawal of liquid after the pre- 
cipitation has taken place. Beaker holds 
two or three drops. 


permits the chemist to determine how 
much of what is to be found in any given 
piston deposit. After this analysis is made, 
he can identify the type of dirt or varnish 
on the piston and determine how much 
it weighs. Once this is known, the oil com- 
position can be changed and improved as 
required. 





NEEDS EASILY MET —This drop-sized 

beaker holds less than one fourth a tea- 

spoonful—more than enough for the micro- 

chemists’ needs—and the miniature pipette 
holds all of half a drop 





RO eg mE te 


Process pumps, except the lean oil pumps, are in the Silsbee gasoline 

plant pump house at the left. The columns, left to right, are the butanizer, 

depropanizer, deethanizer, evaporator, still, reabsorber, 600-psi. absorber, 

900-psi. absorber, and 2000-psi. absorber. Absorption oi! heat exchangers 

are between the still and reabsorber. The boiler house is at the end of 
the row of columns 


“Combination Gasoline Plant” 
Goes on Stream at Silsbee 


A NEW “combination” gasoline 


plant, designed to extract 125,000 gal- 
lons daily of liquid hydrocarbons from 
60 million cubic feet daily of natural 
gas, inject high-pressure gas for cyc- 


ling, supply processed and dehydrated 
gas to a transmission pipe line, and 
supply gas for gas-lift operations, 
was recently placed in operation by 
American Republics Corporation, 
Houston, Location of the plant is the 
Silsbee field of Hardin County, about 
25 miles north of Beaumont 

The plant processes the 2000-psi. gas 
for cycling as the result of unitization 
of the field. The companies partici- 
pating in the unitization of the field 
are American Republics Corporation, 
Houston Oil Company, Humble Oil 
& Refining Company, and General 
Crude Oil Company. As part of the 
agreement, the plant was erected and 
will be operated by American Repub- 
ics Corporation. The low-pressure oil- 
well gas is processed on the basis of 


a pooling agreement. This gas is com- 
pressed to 900 psi., processed and de- 
hydrated, and sold to Texas Eastern 
Transmission Corporation. The plant 
effects conservation of the gas and liq- 


uid hydrocarbons and eliminates flares. 


Engineering design and construction 
of the new plant was by Gasoline Plant 
Construction Corporation, Houston, 

The total production of the plant of 
125,000 gallons daily of liquid hydro- 
carbons, includes 30,000 gallons of 
propane (65 percent recovery); 30,- 
000 gallons of butane; 60,000 gallons 
of motor fuel, and 5000 gallons of 
kerosine and gas oil. In addition, the 
plant produces absorption oil, naph- 
tha, LPG, and a distillate product. 


Inlet Gas 
Gas enters the plant at 35, 150, 300, 
600, 900, and 2000 psi. for contacting 
with absorption oil in three towers 
operating at 2000, 900, and 609 psi. 
These inlet pressures somewhat com- 


plicated the design of the process in 
view of the fact that the field gas at 
2000 psi. was to be injected at about 
1000 psi., sales gas had to be delivered 
at 900 psi., gas-lift gas at 600, and 
compressor horsepower had to be held 
to a minimum. Since the 35 cubic 
feet of gas at the wellhead pressure of 
2000 psi was to be injected, a single 
high pressure absorber is used to con- 
tact this volume of gas with absorp- 
tion oil. The compressor horsepower 
required for field injection was re- 
duced by absorbing at 2000 psi. in- 
stead of at a lower pressure. Total 
compressor horsepower required for 
the plant is 3200. The residue gas is 


THE TERM “gasoline plant” is 
not an entirely appropriate 
name for the Silsbee plant, ac- 
cording to the descriptive names 
ordinarily used throughout the 
natural gas-gasoline industry. 
Actually, the plant should be 
called a combination gasoline 
plant, since it produces all the 
products that can be extracted 
from natural gas by the conven- 
tional absorption process, plus 
simultaneous operation as a cy- 
cling plant, pipe line absorption 
and dehydration plant, com- 
pressor plant for gas-lift gas, 
and a gasoline plant. 

These features, plus others in- 
cluding 65 percent recovery of 
propane, make the plant an out- 
standing example of the flexi- 
bility designed into the modern 
gasoline plant. 
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Gasoline plant operated by American Republics Corporation in the Silsbee field, Hardin County, 25 miles north of Beaumont, Texas. From left to right, 
starting on page opposite, are shown storage tanks, compressor building, cooling tower, process pump house, and the deethanizer, depropanizer, and 
debutanizer columns. Stacks of the six, 150-horsepower, 300 psi., oil-field type boilers are in the background 


compressed to approximately 4000 
psi. and returned to the field for in- 
jection. This high - pressure absorber 
is unusual in that it is a single forging, 
measuring 46 feet from seam to seam. 
It is 60 inches in diameter with 37%- 
inch walls and 3-21 /32-inch heads. 
Three of the remaining gas streams 
35, 150, 300 psi.—are com- 
pressed to 900 psi., 
the 900-psi. stream of field gas, and 
contacted in the 900-psi. absorber. 
Residue gas from this absorber is de- 
hydrated and delivered to a sales gas 
transmission pipeline at 900 psi. It 


and 


combined with 


TABLE 1 
Analysis of Inlet Gas, Silsbee Piant 


Combined Sitreams 
900 and 2000 psi 
Mol. percent 


Combined Streams 
35. 150 and 300 psi 
Mol. percent 


50) 


44 


100.00 


Table 2 shows an analysis of the 
residue gas from the 2000-psi. absorber 
as determined recently by actual tests. 


TABLE 2 
Analysis of Residve Gas from 
2000-psi. Absorber 


Sp. gr. at 60°/14.696 psia. (air = 1) = 0.5873 


Mol. percent GPM 
Carbon dioxide 
Nitrogen 
Methane 
Ethane 
Propane 
Butane 

Hexane + 


0.132 
0.003 
0.008 


100.00 0.143 


May, 1949 


should be noted on the flow diagram 
that the inlet scrubbers, for 35, 150, 
and 300 psi. gas, also serve as inter- 
stage knockout drums for the com- 
pressors. The 4 million cubic feet of 
gas entering the plant at 600 psi. is 
contacted in the 600-psi. absorber. This 
gas is received by the plant from com- 
pressor station in the field, which, 
previous to construction of the plant, 


had been used for gas-lift gas com- 


pression. Residue gas from this ab- 
sorber is piped to the field for gas 
lift use. 

An analysis of the inlet gas to the 
Silsbee plant is given in Table }. The 
molecular weight of the absorption 
oil used in al] the absorbers of the 
plant is about 200. 

As shown on the flow diagram, the 
rich oil from the high-pressure 2000- 


psi. absorber is flashed to the base of 


Condensers and reflux accumulators for the deethanizer and oil reclaimer. The still is to the left 

of the evaporator, which is in the row of columns. Rich oil stripped of uncondensibles flows from the 

bottom of the still to the top of the evaporator. Vapor to the recompressor is supplied at a higher 
pressure, than if a single low-pressure still had been used. 
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the 900-psi. absorber, then the com- 
bined rich oil streams from both ab- 
sorbers is flashed in the 600-psi. ab- 
sorber, This system serves to combine 
the three rich oil streams, eliminates 
separate flash tanks, and effects a pri- 
mary demethanization of the rich oil. 

The gas overhead from the 600-psi. 
absorber is returned to the field for 
gas-lift operations. Total combined 
rich oil from the low-pressure absorber 
is then flashed in the rich oil flash 
tank. Flashed vapor from the tank 
flows to the reabsorber along with gas 
from the cold distillate vent tank and 
raw make tank vapor for the recovery 
of propanes and heavier. The rich oil 
from the reabsorber is combined with 
the rich oil from the flash tank, then 
the stream flows through the absorp- 
tion oil heat exchangers, through a 
steam preheater to the still. 





ONS PER MINUTE 


> POUNDS PER HOUR 
PRESSURE POUNDS PER SQUARE NCH 


} TEMPERATURE DEGREES FAHRENHEIT 


> MOLS PER HOUR 


7- STANDARD CUBIC FLEET PER Day 


=} BARRELS PER Day 








Still, Evaporator, and 
Dephlegmator 


The first separation of absorbed 
hydrocarbons and absorption oi] is 
made in the still. Uncondensed vapors 
flow overhead from the still, and the 
remaining hydrocarbons in the rich 
oil that are totally condensible,. are 
charged to the top of the evaporator. 
It should be noted that the still, evap- 
orator, and dephlegmator are installed 
as three separate towers, although 
they perform the functions of two 
towers-—high and low-pressure stills. 
By having the evaporator and dephleg- 
mator in separate towers, the draw-off 
of condensed steam is facilitated, and 
the draw-off trays for naphtha and 
kerosine are low enough that their 
operation can be checked by gauge 
glasses. which can be read by the 
operator from ground level, Also 
vapor to the recompressor is supplied 
at a higher pressure, than if a single 
low pressure still had been used. 

Final separation of the absorption 
oil and absorbed hydrocarbons is made 
in the evaporator and the lean oil re- 
turned to the absorbers from the bot- 
tom of the tower. The hydrocarbons 
stripped from the oil go overhead to 
the dephlegmator for a primary sepa- 
ration. One of the features of this in- 
stallation is that absorption oil carried 
over from the evaporator is pumped 
back from the bottom of the dephleg- 
mator and recovered. 

In addition to the vapor charged 
from the evaporator to the dephleg- 
mator, raw distillate vapor from the 
hot distillate vent tank is charged to 
the tower at a lower tray than the 
evaporator vapor, Two draw-off trays 
remove naphtha and kerosine, which 
is split in a kerosine stripper tower. 

From the dephlegmator, propanes, 
butanes, and gasoline vapors flow 
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Flow Diagram of the Silsbee Plant Operated by American Republics Corporation 
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Top photo—Residue gas from the 900-psi. ab- 
sorber is dehydrated before delivery to the gas 
transmission pipe line. The dehydration unit is 
of conventional design employing bauxite as the 
desiccant. When one of the two columns (shown 
above with the single platform) is on dehydra- 
tion stream, the other is on the regeneration 
portion of the cycle. The cold distillate vent 
tank and the hot distillate vent tank preheater 
are at the left of the picture 


Center photo—Pump house of the plant con- 
tains all process pumps of the plant except the 
lean oil pumps. The instrument panel at the 
end of the building contains the instruments 
used in conjunction with the pumps. 


Bottom photo—This coil shed is used for the 
compressor’s engine jacket water and interstage 
cooling 


overhead from the tower through a 
condenser, which condenses sufficient 
vapor to supply the tower with reflux. 
The condensed vapors from the reflux 
drum are fully cooled and the liquid 
pumped into the line carrying vapor 
overhead from the still. Contacting 
these vapors with liquid utilizes both 
the cooling effect and absorptive abil- 
ity of the liquid to remove liquefiable 
hydrocarbons from the vapor, This 
method is often referred to as the 
“one-tray” effect. It serves to reduce 
both cooling load and recompressor 
horsepower. These combined streams 
are cooled further in a condenser and 
flow into the reflux accumulator cf the 
still. A portion of the resulting liquids 
in this drum are refluxed to the still 
and the remainder of the liquid and 
vapor from the accumulator are re- 
combined in the line—after the vapor 
has been recompressed. After further 
cooling the stream flows to the raw 
make tank. Thus, the cooling and ab- 
sorptive effect of the liquid on the 
uncondensed vapors is employed a 
second time, The pressure of the raw 
make tank is high enough that un- 
condensed vapors flow from the raw 
make tank to be combined with vapor 
from the deethanizer reflux drum, rich 
oil flash tank, and cold distillate vent 
tank and contacted with lean oil in 
the reabsorber. 


Distillate Processing 

Gas at 2000 psi. from the wells in 
the field does not flow through sepa- 
rators in the field; instead the 2000- 
psi. inlet separator at the plant is 
used for the combined streams, The re- 
sulting large volume of distillate from 
the inlet separator required installa- 
tion of a separate distillate processing 
system. Distillate from the separator 
is flashed in three stages, to eliminate 
excessive cooling which would pre- 
vent effective flashing. The distillate 
from the 2000 and 900-psi. inlet scrub- 
bers is first flashed in the 600-psi. 
inlet scrubber. Then the distillate goes 
through a preheater and flashes in a 
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Three of the four, 800-horsepower, angle type, gas-engine- driven compressor thet make up the 3200-horsepower used 


warm distillate vent tank at 250 psi. 
The remaining distillate passes through 
a second preheater and is flashed at 40 
in a hot distillate vent tank. 
Vapors from the warm flash flow to 
the reabsorber and vapors from the 
hot flash are charged to the dephleg- 
mator. Distillate from the hot vent 
tank is then heated in a direct-fired 
heater and charged to the oil reclaimer 
tower for separation into distillate as 
the bottom product and absorption oil 
as overhead product. 

The fractionating section of the 
plant was designed along conventional 
lines. It utilizes a deethanizer, operated 
at 500 psi., and a depropanizer and 


psi. 


Three pumps supply the 2000-psi 


in the plant 


debutanizer, operating at 230 and 130 
psi., respectively. 

The vompressors at Silsbee are 800- 
horsepower, two-cycle, angle-type, gas- 
engine driven. Each of the four units, 
which are installed in line, have four 
compression cylinders. Manifolding of 
the compressors, which is shown on 
the flow diagram is somewhat unusual. 
All of the compression cylinders on 
one engine are used to compress 2000- 
psi. gas to 4000-psi. for field injection. 
In addition, one cylinder on each of 
two other compressors is used for in- 
jection service. One cylinder on each 
of the remaining three compressors 
boosts the inlet 35-psi. gas to 150 psi., 


absorber and 900-psi. absorber with absorption oil 


which flows to the 150-psi. inlet sep- 
arators, This separator serves as the 
interstage scrubber as well as the inlet 
separator. Gas from the 150-psi. sep- 
arator is then compressed in one 
cylinder on each of the same three 
compressors from 150 to 300 psi., then 
discharged to the 300-psi. inlet separa- 
tor for interstage scrubbing. From the 
300-psi. separator, gas is compressed 


in one cylinder on each of the com- 
pressors to 900-psi. and charged to 
the 900-psi. absorber. Duty of the re- 
maining cylinder is compression of 
vapor (175 to 300 psi.) from the still 
for charging to the raw make tank. 


. The third pump serves as a standby 








THE CHOICE of voltages for process equipment drivers is often made 
in rather arbitrary fashion on the basis of existing practice at the plant 
involved. The over-all economics involved in the choice may not be 
investigated. It is often difficult to side-step precedence. A careful 
analysis of the many factors of initial cost, operational economies, 
maintenance expenses, personnel skill, and reliability considerations, 
however, will either confirm a “choice by precedent” or will develop 


sound reasons for variation. 


In this thorough article the author outlines both theoretical and 
practical advantages and disadvantages encountered with the voltages 
in common use in the process plants. Conclusions are given which should 
prove useful to the operators of such equipment. 


The Economics of 
Motor Voltage Selection 


PART |! 


E. T. HORRIDGE 


Electrical Engineer, Utilities Department, Houston Refinery 
Shell Oil Company, Inc 


4 ™ economics of motor voltage 
selection involves consideration of 
many factors beginning with the power 
distribution system and concluding with 
an evaluation of the reliability of the 
completed motor installation. It, per- 
haps, is unnecessary to say that the 
most economical motor voltage would 
involve more than consideration of the 
lowest initial equipment cost. It would 
in addition be concerned with minimiz- 
ing maintenance and would insure the 
highest degree of reliability consistent 
with the requirements of the specific 
installation. In short, the most econom- 
ical voltage infers the lowest overall 
cost after all factors have been evalu- 
ated. 

Motor installations must in every 
case bear a proportion of the cost of 
the generating and distribution systems. 
The fact that motors of equal horse- 
power rating, irrespective of voltage 
characteristics, burden generating and 
distribution facilities alike does not 
eliminate consideration of these facili- 
ties when comparing the installation 
costs of motors of different voltages. 
Distribution voltages once established 
particularly affect the selection of the 
most economical voltage for large 
motors, A corollary of this fact is also 
evident, namely, that the effect of an 
established motor voltage is to directly 
influence the choice of the system dis- 
tribution voltage. Consequently, the 
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generation and distribution system volt- 
ages should be chosen so that the 
natural choice of motor voltages will 
result in general over-all economies. 
Primary distribution voltages usu- 
ally found in industrial plants which 
cover an appreciable area are 2400 
volts, 4160 volts, and 13800 volts. The 
voltage used is a function primarily of 
load density and individual motor 
ratings, when factors such as prece- 
dence and special considerations can 
be waived. That precedence cannot be 
completely side-stepped has been ef- 
fectively expressed as follows: Selec- 
tion of voltages for motors in oil re- 
fineries and similar industrial plants is 
commonly determined in accordance 
with rules and practices established for 
a number of years and not on the basis 
of economy as affected by the latest 
developments in the arts and with con- 
sideration to supply system require- 
ments. (“Motor Voltage Considerations 
in Oil Refineries,” by E. Kun, Petro- 
LeEUM Reriner, February, 1946.) 


The economic effects of power dis- 
tribution system voltages as reflected 
in the ultimate cost of a motor installa- 
tion is, as previously stated, partially 
a matter of system maintenance and 
operational economics. In addition, 
distribution system voltages directly 
affect the cost of motors, motor con- 
trol, etc. Of special importance is the 
extent of the short circuit duty con- 
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sidered as a function of the voltage 
of the specific distribution system, The 
heavy currents coincidental with low- 
voltage distribution require momen- 
tary current ratings of protective 
equipment that substantially affect their 
costs, whereas the mechanical strains 
imposed upon equipment by high volt- 
ages results in expensive features of 
equipment design. 

As already intimated, it is usually 
the direct motor, motor control, low- 
voltage substation and power cable 
costs which conclusively determine in 
the majority of cases the most econom- 
ical motor voltage. Tabulations of these 
costs are included herein for reference 
when analyzing the costs of specific 
motor installations. Within the usual 
horsepower range, the cost of motors 
of a particular size increases as the 
motor voltage is increased. Motor con- 
trol prices increase in most instances 
with the horsepower, with the voltage 
and with the interrupting capacity ree 
quired, the last two factors being de 
pendent on the characteristics of the 
distribution system. 

No study of motor installation costs 
would be complete if an effort were 
not made to anticipate maintenance ex+ 
penses. On the one hand the heavy curs 
rents associated with low voltages cre 
ate a maintenance problem, whereas, 
on the other hand the high insulation 
values required, the greater degree of 
skill and supervision involved and the 
greater hazard associated with high 
voltages are reflected in maintenance 
costs, The maintenance of electrical 
equipment is in general more tedious 
and costly as the voltage is increased, 


Reliability Most Important 


So far only the tangible costs of 
a motor installation have been mens 
tioned. There is, however, the question 
of reliability which is generally the 
most important consideration to every 
operator. A motor failure can easily 
“upset the applecart” and result in 
heavy losses to production. How im- 
portant this factor may be depends 
upon the requirements of the particu- 
lar installation being considered. 

From the foregoing it is evident that 
the choice of the most economical 
motor voltage is not entirely concerned 
with motor and motor control 
equipment costs. Instead, the economics 
of motor voltage selection originates 
with and is thereafter compromised by 
the choice of a distribution system 
voltage; is concerned with the direct 
equipment and installation costs of 
motor and control; is concerned with 
achieving minimum maintenance costs; 
and finally must evaluate the intangi- 
ble factor of reliability. 
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rhe initial cost of a motor installa- 
tion involves several items. In general, 
however, the costs separate into two 
groups. Group 1 includes the costs of 
the motor, the motor controller, and 
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may or may not include a proportion 
of the installed cost of a low voltage 
substation since the latter depends on 
whether the motor feeds direct from 
the distribution system or requires a 


FIGURE 4 


lower voltage. All of these costs with 
minor assumptions can be fixed and 
will be common to any similar motor 
installation. Group 2 includes those 
costs which vary with each particular 
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motor installation such as a percentage 


of the distribution system cost, 
portion of the switchroom building 


cost, a proportion of the bus cost, in- 
I 
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and horsepower is approximately the 
same irrespective of the enclosure con- 
sidered. While data on the costs of 
1000-volt motors have not been shown, 
these costs will run in general 30 per- 
cent more than 2300-volt motors, in 
the range between 75 to 250 h.p., the 
difference decreasing as the motor 
rating increases, 


Votor Controllers 


The costs of motor controllers vary 
considerably when voltages above 600 
volts are compared with voltages be- 
low 600 volts. Controller costs for 
2300-volt and 4000-volt motors are 
practically identical. The cost of across- 
the-line motor controllers for 440-volt 
and 2300-volt motors are illustrated in 
Figure 10. Various selections of across- 
the-line controllers are indicated for 
each voltage, depending first, on the 
degree of explosion hazard antici- 
pated; second, on the preference for 
oil ov air-break equipment; and last, 
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on the interrupting capacities involved. 
The costs of reduced-voltage starters 
have not been considered in this re- 
port. In general, however, the use of 
reduced-voltage starters results in less 
cost difference between 2300-volt and 
110,volt motor controllers and favors 
use of 2300 volts for motor sizes which 
would otherwise be 440-volt. 


OF CONTR 
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The degree of explosion hazard is 





obviously dependent upon the location 
of the control equipment, The National 
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This difference will then be reconciled 
with respect to the variable items in- 
cluded in Group 2. 





While most of the items included in 
Groups | and 2 can be closely evalu 
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tingent upon the details of the specific FIGURE 9 
installation. Consequently, these items 
must be left to be appraised in the 
light of experience applicable to the 
particular installation being consid- 
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comparative costs of 440-volt and 
2300-volt open type, standard totally- 
enclosed, and explosion-proof motors. 


It is interesting to note that the differ- INDUCTION MOTORS 


ence between the costs of 440-volt and 
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Electrical Code affords a guide for 
determining the type of equipment re- 
quired once the source and extent of 
hazard are ascertained. The costs of 
enclosures considered and the order 
of magnitude is general purpose, 
weatherproof and Class 1, Group D, 
Division 1 enclosures. 

The selection of oil or air-break 
equipment is still largely a matter of 
personal preference, It is generally 
maintained that oil-immersed equip- 
ment reduces the corrosion of con- 
troller parts from atmospheric attack. 
On the other hand, air-break equip- 
ment is generally preferred when cor- 
rosion is not of prime importance as 
contact life is appreciably increased 
with this type of equipment. 

The interrupting capacity and in- 
stantaneous ratings of motor control- 
lers materially affect their cost. The 
costs of 440-volt controller combina- 
tions shown in Figure 10 al] utilize the 
ordinary molded case circuit breaker 
which has an interrupting capacity 
and, incidentally, a momentary rating 
of 15,000 root mean square amperes 
except the 600-ampere frame circuit 
breaker which is rated 25,000 rms 
amperes. The fact that these low range 
interrupting capacity circuit breakers 
are generally adequate when consider- 
ing 440-volt controllers:is indicated by 
the following excerpt from “Electric 
Motors in Industry” by Shoults, Rife 
and Johnson: Heavy short circuits are 
largely limited to the higher voltage 
systems, 2200 volts and above. On lou 
voltage circuits at 220-440 volts the 
reactance of current transformers, dis- 
tribution systems, circuit breakers, bus 
structure and the short circuit arc itself 
are very appreciable in limiting the 
maximum short circuit. A vast amount 
of operating experience indicates that 
the short-circuit current on such lou 
voltage systems will not be in excess 
of 20,000 rms amperes unless especi- 
ally prepared short circuits are used. 
Further, NEMA now recognizes con- 
tactor reactance as another limiting 
factor of short circuits on low-voltage 
systems. 


Use of Circuit Breakers 


Occasionally interrupting capacities 
of 440-volt installations will exceed the 
20,000 rms. amperes and in such cases 
it is customary to use high interrupt- 
ing capacity circuit breakers with the 
required motor control attachments. 
Since these instances are compara- 
tively rare, no cost curves of such 
equipment have been included. 

In the case of 2300- and 4000-volt 
motor controllers the interrupting ca- 
pacity and instantaneous rating be- 
come extremely critical. This is due 
to the motor service originating gen- 


“~TOTAL ESTIMATED INSTALLED COST OF DOUBLE ENDED SUBSTATION ~W— 


-~ ESTIMATED INSTALLED COST PER KVA OF DOUBLE ENDED SUBSTATION ~ 


/~RATING OF DOUBLE ENDED OUTDOOR SUBSTATION 


FIGURE 11 


erally directly from the distribution 
system with a resultant low impedance 
circuit to the fault. Therefore, a choice 
must be made, when considering 2300 
and 4000-volt motor controllers, be- 
tween a low interrupting capacity 
motor starter which requires additional 
equipment for interrupting heavy short 
circuits or a motor starter of high in- 
terrupting capacity which requires no 
supplemental equipment for interrupt- 
ing short circuits. Reference to Figure 
10 indicates the cost relation of these 
two basic combinations of high-voltage 
motor control as well as their relation 
to the cost of 440 volt motor control- 
lers of various specifications. 
480-Volt Unit Substations 

Since 480 volts is seldom feasible 
economically for distribution, it is 
necessary to install a 480-volt trans- 
former substation to reduce the cus- 
tomary high distribution voltages for 
440-volt motor use. Therefore, when 
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the installation costs of 440-volt motors 
are compared with those of 2300-volt 
or 4000-volt motors, assuming direct 
connection to either 2400 or 4160-volt 
distribution, a proportion of the in- 
stalled cost of the 480-volt substation 
must be included in the total cost of 
the 440-volt motor installation. 


Figure 11 shows an installed-cost 
curve of double-ended outdoor 480-volt 
unit substations. Costs shown are for 
2400-volt primary service. The use of 
a 4160-volt or 13.8-kv. primary service 
only increases the costs a negligible 
percentage unless the primary system 
capacity affects the assumed interrupt- 
ing ratings of the load center circuit 
breakers. For the purpose of this arti- 
cle, the installed cost of a 1000-kva. 
substation will be used in subsequent 
comparisons, since it appears to repre- 
sent the best compromise of cost per 
installed kva. consistent with the re- 
quirement of the load densities occur- 
ring in many refineries. The interrupt- 
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Total Costs of Motors, Controls, Installed Cost of Low-Voltage Sub- 
stations and 2400-Volt Switch Rack for Non-Hazardous Areas Using 


Open-Type Motors and Controls. 
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FIGURE 13 


ing ratings of circuit breakers and 
other pertinent data applicable to the 
substation application costs are as indi- 
cated in Figure 11. 


Total Costs of Motors, Controllers, 
and Installed Unit Substation 


Group 1 


Reviewing Figures 1 through 9, 
which illustrate the difference in costs 
of 440-volt and 2300-volt motors for 
various enclosures and for 1200, 1800 
and 3600-rmp. speeds, it is apparent 
that the cost difference is not large in 
any case. At 40 h.p., the present cost 
of a 2300-volt motor is approximately 
$275 more than a 440-volt motor of 
the same speed and enclosure. This 
difference decreases as the motor size 
increases and at 250 h.p. the motor 
prices are identical. Therefore, the cost 
of the motor controllers, low voltage 
substations and switch racks must make 
for any significant difference in cost 
between 2300-volt and a 440-volt motor 
installation. 

Examining Figure 10 which contains 
cost curves of various across-the-line 
2300-volt and 440-volt motor-control 
combinations, it is significant that the 
cost of available 2300-volt controllers 
is the same for all horsepowers in the 
range under consideration (0-350 h.p.), 
whereas, 440-volt controllers increase 
in cost as the horsepower requirements 
increase. This fact is the principal rea- 
son why the 440-volt motor installa- 
tions are considerably less costly than 
high voltage installations in the lower 
horsepowers. As the motor horsepower 
increases, the economical advantages 
which result from the use of low volt- 
age motor controllers are rapidly offset 
by the cost of the 480-volt unit substa- 
tion. As previously stated, the use of 
reduced-voltage starting for motors de- 
creases the advantages arising from 
the use of 440-volt. 


The installed cost of double-ended 
outdoor 2400/480-volt unit substations 
is shown in Figure 11. As previously 
stated, the cost of the 1000-kva. sub- 
station has been used as a basis for 
comparing the total costs of the motor 
installation factors included in Group 

The various assumptions used in 
regard to the number of feeders, the 
interrupting capacities, ete.. are indi- 
cated in Figure 11 and should be care- 
fully appraised. The allocation of the 
unit substation costs to the total cost 
of a 440-volt motor installation is 
even more significant than the cost of 
motor controls, when ascertaining the 
most economical motor voltage. One 
important assumption is the demand 
factor (ratio of maximum actual load 
to the total connected load) of 0.70 
and a diversity factor (ratio of the 
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maximum demands of parts of a sys- 
tem to the maximum demand of the 
total system) of 1.0. Application of 
these factors to the costs of the 1000- 
kva. unit substation results in an in- 
stalled cost per kva. of connected load 
of approximately $14. This amount has 
been used to obtain the total cost of 
the motor, the motor controller, con- 
troller switch rack, and a proportion 
of the installed cost of the 480-volt 
unit substation. These total costs are 
shown in Figures 12, 13, and 14. 

Figure 12 presents a comparison of 
the cost of 440-volt and 2300-volt motor 
installations, assuming open-type mo- 
tors; 440-volt motor - contro] centers 
with a main breaker; a weatherproof 
480-volt unit substation; weatherproof 
2300-volt motor controls with separate 
oil switch; and a 2400-volt switch rack 
with a main oil switch. A similar com- 
parison except using totally enclosed 
motors and weatherproof controlls for 
both 440-volt and 2300-volt installa- 
tions is shown in Figure 13, and simi- 
lar data applicable to explosion-proof 
motors and controls are shown in 
Figure 14. 


100 Horsepower Line 


It is significant to note that the total 
cost curves shown in Figures 12, 13 
and 14 all indicate that when apprais- 
ing motor, motor control, unit substa- 
tion and switch rack costs that savings 
are definitely indicated by the use of 
440-volt for installations of 100 horse- 
power and less. Above 100 horsepower, 
2300-volt motors indicate an economy. 
This conclusion will also hold true for 
4000-volt motor installations since a 
4000-volt motor installation would ex- 
ceed the cost of an equivalent 2300- 
volt installation by only a small per- 
cent. These conclusions are based on 
consideration of Group 1 factors only 
and must be reviewed in consideration 
of factors included in Group 2 which 
are subsequently discussed, 

It probably should be mentioned at 
this point that, even though the instal- 
lation of certain size motors may show 
economies, there are certain minimum 
horsepower ratings less than which it 
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RACKS FOR Cl, GR D HAZARDOUS AREAS USING 
EXPLOSION PROOF MOTORS AND CONTROLS 


FIGURE 14 


is not practicable to employ certain 
voltages. These minimum ratings orig- 
inate with design considerations im- 
posed by the inherent characteristics of 
the motors themselves. The following 
table of minimum and maximum horse- 
power ratings appears in several hand- 
books and is generally recognized by 
the electrical industry. 
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= 


Voltages Preferred Horsepower Limits 





15 h.p. maximum 
200 h.p. maximum 
500 h.p. maximum 
No maximum 
No maximum 
No maximum 


110 No minimum; 
220 No minimum; 
440 or 550 No minimum; 
2200 40 h.p. minimum; 
4000 75 h.p. minimum; 
6600 400 h.p. minimum; 


End of Part I. Part 11 will appear in an 
early issue 











GUIDE FOR FILING- 


Decimal Classification System 


For Chemical Engineering 


THE STAGGERING volume of technical data, notes, reports, references, 
and the like, which most processmen seem to accumulate as they get 
deeper into their profession, can become an invaluable source of informa- 
tion and guidance in times of need—if the material can be so arranged 
and filed that any specific item desired is available without too much 
difficulty. One engineer's solution to this complex problem is presented 
here. To quote the author, “! have been using this system with consider- 
able success on my own files for several years. | now have four filing- 
cabinet drawers, ten loose-leaf notebooks, and a couple of boxes of 
bibliography index cards, all classified and filed by the system. In addi- 
tion, | have given copies of the system to several score interested per- 
sons, many of whom have adopted the system for their own files.” 

Certainly the problem is a universal one and a serious one, not only 
for individual engineers, but also for the technical files of research 
groups, operating companies, engineer-contractor concerns, equipment 
manufacturers, and similar organizations. It is regommended, therefore, 
that this article be given careful attention by all who are concerned with 
indexing technical information. Since the system here outlined is quite 
flexible, it can be used in its present form, or it can be modified to the 
specific requirements of almost any technical group. 


W. L. BOLLES 
Monsanto Chemical Company 


Texas City, Texas 


( |= of the most troublesome and 
irritating problems confronting chem- 
ical engineers is that of filing and re- 
locating the data, notes, references, 
reports, and other material of this na- 
ture used in the practice of the profes- 
sion. Most engineers approach the 
problem by means of a simple alpha- 
betical index. However, it is usually 
found that as the years pass, the 
amount of material filed becomes so 
large and the number of subject head- 
ings so great that it is very difficult 
to locate specific information when 
needed. The situation is further com- 
plicated by the fact that each item of 
information can usually be filed under 
any one of many different subject 
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headings, and one usually comes to 
depend more and more upon memory 
to make the system work. 

Presented herein is a decimal clas- 
sification system for chemical engi- 
neering information which may be of 
interest as a possible solution to the 
filing problem, This system, modeled 
after the well known Dewey Decimal 
System, may be extended to provide 
for the classification of an almost un- 
limited amount of technical material 
pertaining to chemical engineering, 
and still permit rapid recall of any 
specific item when needed. The out- 
standing feature of this type of system 
is that it is based upon logical classi- 
fication rather than alphabetical ar- 
rangement. In the classification system 
closely related subjects are located 
near one another in the file thus pro- 
viding a very convenient arrangement. 
As a result of this arrangement, cross- 
indexing is usually neither necessary 
nor desirable. 

The system given here was designed 
primarily for individual use by chem- 
ical engineers for the filing of data, 
reprints, catalogs, notes, ‘and other 
similar material. It may also be found 
useful in the maintenance of a card 
file of chemical engineering literature 
references. However, the system is not 
expected to be appropriate for chem- 
ists or other technologists, nor for use 
in library research or company filing, 
although it may be found of value as 
an example in the development of 
special classification systems to fill 
these needs. 

The development of a logical and 
comprehensive classification system 
for any purpose is indeed a most diffi- 
cult task. It is recognized that the 
classification system for chemical en- 
gineering given here is far from per- 
fect. However, in view of the fact that 
no classification system for chemical 
engineering has as yet appeared in the 
literature, it is hoped that this work 
will stimulate further interest in this 
field. 


Indexing vs. Classification 

It is generally accepted that there 
are two distinct systems of organizing 
or filing information: indexing and 
classification. Indexing is based upon 
alphabetizing subject headings, 
whereas classification is based upon 
an orderly and logical arrangement 
according to some predetermined plan. 
Although the technique of indexing 
and classification has been studied for 
quite a long time, the subject as ap- 
plied to the chemical field has been 
receiving increased attention during 
the past year.*:**° 

Indexing is by far the most popular 
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TABLE 1 
BASIC DIVISIONS 


Chemical engineering in general 
Pure science 

Applied science 

Physical and chemical data 
Unit operations 

Chemical technology 

Economics and management 
Other branches of engineering 
Experience 

Miscellaneous 


— iS ee 
3222232232 


type of filing system. This is probably 
due to the apparent simplicity of this 
system, It is recognized that indexing 
is quite satisfactory for filing infor- 
mation concerning which there are 
definite and recognized names, for ex- 
ample, chemical compounds. However, 


the indexing of ideas and broad sub- 
jects as frequently encountered in 
chemical engineering is considerably 
more difficult because of the problem 
of selecting suitable titles. One such 
problem is the question of whether to 
index under specific or general sub- 
ject titles. For example, one may in- 
dex information on rotameters under 
the specific title “Rotameters,” or the 
more .general title “Flow Measure- 
ment,” or the still more general title 
“Fluid Flow.” Similarly, information 
on the sizing or fractionation towers 
might be indexed under “Tower Siz- 
ing,” “Tower Design,” “Fractiona- 
tion,” or “Distillation.” 

Thus with indexing there are always 
several different possible places for 


TABLE 2 
SECONDARY HEADINGS 


CHEMICAL ENGINEERING IN 
GENERAL 


General; Philosophy; Thevries; 
Utility 

Outline; Classification 

Chemical engis.-ering as a profession 

Research, industry, and government 

Literature 

Societies 

Chemical and 
tions 

Education 

History; 


industrial organiza- 


Biographies 
PURE SCIENCE 
Mathematics 
Astronomy 
Physics 
Chemistry 
Geology 
Paleontology 
Biology; Anthropology 
Botany 
Zoology 


APPLIED SCIENCE 


Mathematical tables 

Weights and measures 

Mathematics 

Physics 

Chemistry 

Physical chemistry 

Thermodynamics 

Industrial chemical calculations 

Miscellaneous physical and chemical 
principles 


PHYSICAL AND CHEMICAL DATA 


Inorganic compounds 
Organic compounds 
Miscellaneous 
substances 

Physical data 
Thermodynamic data ( Classification 
Chemical data (> property 
Miscellaneous data 
Experimental methods 
Experimental apparatus 


' Classification 
{ by compound 


UNIT OPERATIONS 


Fluid flow 
Heat transfer 
Diffusional operations 
Distillation 
Absorption 
Extraction 
Adsorption 
Drying 
Mechanical operations 
Storing of materials 
Movement of materials 
Crushing and grinding 
Mixing; Agitation 
Mechanical separations 
Chemical operations; 
Miscellaneous operations 
Evaporation 
Refrigeration 
Humidification; Cooling towers; 
Spray ponds; Air conditioning 
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CHEMICAL TECHNOLOGY 
Abrasives; Polishes 
Adhesives; Glue; Bonding materials 
Agricultural products; Fertilizers 
Alcoholic beverages (See 538 also) 
Atomic energy 
Bleaching compounds 
Building materials; Cement 
Concrete 
Carbon black 
Ceramics 
Chemicals 
Coal; Coke; Coal tar 
Coatings; Enamels; 
(See 560 also) 
Cosmetics; Perfame 
Detergents; fetting agents; 
Emulsifiers (See 580 also) 
Drugs; Pharmaceuticals 
Dyes 
Electrochemical industries; Elec- 
tric furnaces; Electrolytic cells 
Electroplating 
Explosives; Chemical warfare 
Fermentation (See 508 also) 
Foeds; Beverages 
Fuels; Combustion 
Gases; Gas purification 
Glass 
Ink 
Insecticides 
Leather 
Matches 
Metals 
Oils; Fats; Waxes 
Paint; Varnish; Lacquer 
(See 568 also) 
Paper 
Petroleum 
Photography 
Pigments (See 560 also) 
Plastics 
Power generation; Mechanical 
transmission 
Resins; Gums 
Rubber 
Sanitation; Sewage disposal 
Soap 
Solvents 
Textiles; Synthetic fibers 
Waste disposal 
Water 
Wood; Cellulose 
ECONOMICS AND MANAGEMENT 
Administration; Top management 
planning 
Research and development 
Economic evaluation 
Organization 
Personnel management 
Production management 
Finance 
Sales 
Miscellaneous economic and 
management factors 


Finishes 


OTHER BRANCHES OF 
ENGINEERING 
Civil engineering 
Mechanical engineering 
Electrical engineering 
EXPERIENCE 
MISCELLANEOUS 











filing each piece of information. Con- 
sequently the filed material on each 
subject usually becomes distributed 
among many different subject head- 
ings and quite frequently much use- 
ful information is overlooked when 
needed. Of course this problem can 
be overcome through the use of exten- 
sive cross-indexing. Chemical Ab- 
stracts, for example, employs a large 
number of cross-index entries for each 
reference listed. However, it should 
be apparent that a complicated cross- 
indexing system is too cumbersome 
and impractical for use in one’s per- 
sonal data file 

Consider, now, the classification sys- 
tem as an approach to the problem of 
organizing written material. This type 
of system has been developed to an 
extremely high degree by Melvil 
Dewey in his Decimal System of Clas- 
sification” which is perhaps the most 
widely used classification system for 
general knowledge. The Dewey Deci 
mal System, as it is commonly known. 
divides all knowledge into ten broad 
classes to which are assigned numbers 
from 0 to 9 in the hundreds place: 


Each of these classes is then divided 
into ten parts and assigned digits 0 to 
9 in the tens place. Thus the Useful 
Arts are subdivided as follows: 


fan 

610 

620 

640 

O40 

650 { 

660) (Chemical 
670 Manufactur 
680 Mechank 
690 =RBuilding 


Continuing further, Engineering is 
si bdivided as follows: 
620 Engineering in general 
621 Mechanical engineering 
622 Mining 
623 Military engineering 
624 Bridge and structural engineering 
625 Railroad and highway 
engineering 
Canal engineering 
River and harbor engineering 
Sanitary engineering and water 
works 
Other branches of engineering 


engineering 


626 
627 
628 
629 


Thus the classification system em- 
ploys an entirely different approach 
from conventional indexing. The en- 
tire field is first divided into a small 
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TABLE 3 
PETROLEUM INDUSTRY 
OUTLINE 


Petroleum industry 
Petroleum tec 
general 
Definitions; 
Outline 
Statistics; Facts 
Societies and organizations 
Journals 
Bibliographies; 
Patents 
Companies: Plants; 
Refineries 
Research; Organizations 
Fundamentals; Chemistry of 
petroleum materials 
Physical and chemical data 
Petroleam products 
Physical data 
Thermal and thermo- 
dynamic data 
Chemical data 
Miscellaneous data 
Experimental methods 
Experimental apparatus 
Analysis and testing 
Analysis for hydrocarbons 
Analysis for 
non-hy drocarbons 
Analysis and testing of 
petroleum products 
Special tests 
Testing equipment 
material; Petroleum 
Occurrence of petroleum 
Composition of petroleam 
Prospecting 
Drilling 
Producing 
Transportation 
Refining 
Unit processes 
Treating processes 
Separation processes 
Refining of petroleum 
products 
Products; Utilization; 
Applications 
Engine fuels 
Labricants 
Barner fuels 
Solvents 
Chemicals 
Specialties 
Miscellaneous products 
Economics 


logy in 
Philosophy ; 


Abstracts 


wenn 
wim 


be Le be te be be te 
aoe 


aos 


Raw 


number of broad classes. Then each of 
these classes is divided into a short 
logical divisions: and each 
of these divisions is subdivided into 
its logical components. This process 
of subdivision may be continued in- 
definitely to provide any desired de- 
gree of classification. 

There are many advantages to be 
gained by the adoption of a classifica- 
tion system for filing. Generally speak- 
ing. the classification system provides 
“a place for evervthing and everything 
in its place.” With a well-designed 
classification system there is usually 
only one place to file any given piece 
of material. Conversely, there is only 
one place to look when it is desired to 
refer to some item in the file. Hence 
there is practically no need for cross- 
indexing in the use of a classification 
system. For applications where there 
is only one available copy of each 
item, for example, a reprint, graph, 
or set of notes, this advantage is prac- 
tically a necessity. 

Another advantage of the classifica- 
tion system is that the orderly and 
logical arrangement is a great help in 
locating information in the file. 
Closely related subjects are located 


series of 


near one another in the file for con- 
venient reference purposes, Often this 
arrangement will help unearth much 
useful material which has been for- 
gotten and might otherwise be over- 
looked. 

Still another advantage of the clas- 
sification system is that code numbers 
may be conveniently utilized to indi- 
cate subject headings. By means of a 
decimal notation, one can label the 
subject matter on filing folders, data 
sheets, and bibliography cards in or- 
der to facilitate filing. This is particu- 
larly useful in the efficient utilization 
of secretarial help. 


Development of the System 

At first it was thought that perhaps 
a classification system for chemical 
engineering could be developed within 
the framework of the Dewey Decimal 
System. However, the Dewey system 
was found to be so broad that a spe- 
cialized subject such as chemical en- 
gineering is all but lost within the 
complexity of the comprehensive sys- 
tem. Hence it seemed more practical 
to develop an entirely new classifica- 
tion system especially designed for 
chemical engineering. 

The first step was to gather together 
a comprehensive list of the chief sub- 
jects in which chemical engineers are 
interested. This list was compiled with 
the help of Perry's Chemical Engi- 
neers” Handbook. WV alker. Lewis, Me- 
Adams, and Gilliland’s Principles of 
Chemical Engineering, Riegel’s Indus- 
trial Chemistry, Nelson’s Petroleum 
Refinery Engineering: the journals 
Industrial and Engineering Chemistry, 
Transactions of the American Institute 
of Chemical Engineers, and Chemical 
Engineering Progress; and many other 
standard reference works. 

Upon the completion of this list of 
chemical engineering subjects, a studs 
was made to select a small number of 
broad classes under one of which 
every subject in the comprehensive 
list could be classified. The classes 
chosen, as given in Table 1, are: Chem- 
ical Engineering in General, Pure 
Science, Applied Science, Physical and 
Chemical Data, Unit Operations, Chem- 
ical Technology, Economics and Man- 
agement, Other Branches of Engineer- 
ing, Experience, and Miscellaneous. 
Each of these broad classes was then 
subdivided into its logical components 
as shown in Table 2. From this point 
on, subjects were subdivided and re- 
subdivided in a logical and orderly 
fashion until a place was provided in 
the system for every subject contained 
in the original list. 


Description of the System 
A brief examination of the classifica- 
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tion system will reveal that it contains 
a very wide scope of subjects, includ- 
ing not only general topics of interest 
to all chemical engineers, but also a 
great number of topics of special in- 
terest to chemical engineers in the 
petroleum industry. 

The subdivision of the first two 
main classes, 000 — Chemical Engi- 
neering in General, and 100—Pure 
Science is self explanatory. The third 
class, 200—Applied Science, is in- 
tended to contain such applications of 
mathematics, physics, and chemistry 
as cannot be included in the preced- 
ing class, Pure Science; or in the 
three following classes, Physical and 
Chemical Data, Unit Operations, and 
Chemical Technology. While “Applied 
Science” is not an entirely satisfactory 
title, the subdivision of this class 
should clearly indicate its scope. 

300—Physical and Chemical Data 
includes all data, correlations of data, 
and methods of estimating and evalu- 
ating data. The first three subdivisions, 
310 through 330, are based upon clas- 
sification by type of substance, whereas 
the next four subdivisions, 340 through 
370, are based upon classification by 
type of property. This is necessary 
because some data are classifiable in 
only one of these two ways. For ex- 
ample, a compilation of the various 
properties of a given substance is best 
classified in 310 through 330, whereas 
a compilation of the values of one 
property for a number of substances 
is best classified in 340 through 370. 
Of course, when one wishes to look up 
a specific property of a specific sub- 
stance, he may not know whether to 
look first under the substance or the 
property, but it takes only a moment 
to refer to both classifications. 

It will be noted that 400—Unit Op- 
erations is divided into Fluid Flow, 
Heat Transfer, Diffusional Operations, 
Mechanical Operations, Chemical Op- 
erations, and Miscellaneous Opera- 
tions. In keeping with the theory of 
the decimal classification system, those 
topics which are general and pertain 
to all the unit operations are grouped 
together under 400—Unit Operations 
in General. These consist of the The- 
ory of Unit Operations, Nomenclature, 
Units of Measurement, Material Bal- 
ances, Heat Balances, Equipment in 
General, Instrumentation and Control, 
and High-Pressure Technique. 

Since fluid flow and heat transfer 
are perhaps the most basic unit opera- 
tions, they are given a very prominent 
position among the unit operations. 
By Diffusional Operations is meant 
those unit operations in which diffu- 
sion is a key factor. The Mechanical 
Operations are mechanical in the sense 
that they do not, in general, involve 
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Popular Filing Method 


The well-known “Where ‘Tis?”—unimproved, unclassified and undesirable—system that prevails 
in far too many professional bailiwicks. 


heat transfer, diffusion, or chemical 
reaction. The classification of chemi- 
cal reactions along with the unit op- 
erations is in keeping with the increas- 
ing emphasis being given to chemical 
kinetics and reactor design independ- 
ent of the unit process involved. The 
Miscellaneous Operations, then, in- 
clude those operations which involve 
two or more of the other unit opera- 
tions. Refrigeration, for example, may 
involve fluid flow, heat transfer, and 
diffusion, 

It will be noted that each unit op- 
eration is broken down into eight di- 
visions: General Principles, Design 
Data, Mathematical Treatment, De- 
sign, Economics, Equipment, Opera- 
tion, and Applications. Incidentally, 
the section on design data is provided 
for classifying data especially perti- 
nent to the particular unit operation. 
and the equipment section is provided 
for classifying catalogs, specifications, 
and other similar material. 

It was found necessary to deviate 
somewhat from the strict decimal sys- 
tem in classifying 500—Chemical 
Technology. It is practically impossi- 
ble to classify all branches of the 
chemical and related industries into 
ten classes so as to permit the usual 
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decimal breakdown, Hence the 500 
series was broken into. 100 parts. Of 
these only about 40 were used. Thesé 
10 industries were then placed im 
alphabetical order to facilitate use, 
and assigned even numbers so that 
additional industries may be inserted 
in alphabetical order if desired. For 
example, 509—Atomic Energy wag 
added to the system after the other 
industries were already assigned num. 
bers. 


Petroleum Technology in Detail 

It will be noted that 564—Petroleum 
Technology is classified in rather com- 
plete detail for the benefit of those in 
the petroleum industry. Also classi- 
fied, but in less detail, are 518 
Chemicals, and 556—Metallurgy. Since 
the chemical technology of a particu- 
lar industry can be properly classified 
only by one specializing in the field, 
the subdivision of the other industries 
is left to those more qualified for the 
task. However, the foundation is pro- 
vided for the classification of any 
branch of technology, and the detailed 
petroleum breakdown should be found 
helpful as a guide. 

564—Petroletim Technology is clas- 
sified into eight main divisions: Pe- 
troleum Technology in General; Fun- 
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damentals and Chemistry of Petroleum 
Materials; Physical and Chemical 
Data; Analysis and Testing; Raw Ma- 
terial, Petroleum; Refining; Products, 
Their Utilization and Applications; 
and Economics, 

600—Economics and Management 
is classified into Administration and 
Top Management Planning, Research 
and Development, Economic Evalua- 
tion, Organization, Personnel Manage- 
ment, Production Management, Fi- 
nance, Sales, and Miscellaneous 

For the filing of material pertain- 
ing to fields of engineering other than 
chemical, 700-——Other Branches of En 
gineering is provided. 

800—Experience is included for the 
classification of material in 
tion with one’s work and experience. 
Here may be filed letters, reports, 
memoranda, calculations, and material 
pertaining to problems worked on 
with 


connec- 


Persons having been associated 
more than one organization may wish 
to assign numbers such as 810, 820, 
and 830 to each company. These may 
then be subdivided in some manner 
appropriate to the filing needs in each 
instance. The company organizational 
chart has been found to provide a 
good basic framework for the devel- 
opment of this part of the system. 

The final main division, 900—Mis- 
cellaneous, is provided for the filing 
of miscellaneous material not readily 
classifiable in one of the other nine 
divisions. This division might be con- 
veniently used for material not related 
to chemical engineering. or for any 
other purpose. The subdivision of this 
class is left up to the individual 


Use of the System 


The use of the decimal classification 
system for classifying and filing ma- 
terial is very simple. Each piece of 
material is marked with the appro- 
priate code number and arranged in 
numerical order. For example, data 
on pressure drop in pipe are marked 
413.2, equilibrium constant data for 
petroleum hydrocarbons are marked 
564.225.55, and cost data on steam are 
marked 633.131. This system may be 
used in with notebooks, 
ecard files, and cabinet files. For the 
purpose of selecting the proper classi- 
fication, the summary tables provided 
should be found very useful. 

It may be found desirable in some 
instances to utilize a small amount of 
cross-indexing. This may be easily ac- 
complished by inserting at the appro- 
priate places in the file cross-reference 
notes giving the location of the origi- 
nal material. 

Even though the system as given is 
quite detailed, one may wish to file 
material for which there seems to be 


connection 
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no place in the system. The best rule 
that can be given is to place such ma- 
terial with the topic with which it is 
most closely related. For example, an 
article dealing with fluid flow through 
porous solids may be classified with 
413.7—Flow in Packed Beds. 
Although the system includes very 
fine subdivision of certain subjects, it 
may not be desirable for the individ- 
ual to use the full extent of this sub- 
division. For example, if one has 
only a smal] amount of material on 
heat transfer, he would do well to 
place it all together in one filing folder 
labeled 420, rather than placing one 
chart in 423.24, another in 424.14, 
and still another in 426.3. The only 
reason for subdividing a subject is 
that the amount of material to be filed 
under the subject has become so bulky 
that it is difficult to find one’s way 
through it. When the quantity of ma- 
terial filed under any one classifica- 


tion becomes so great as to be un- 
wieldy, the subject should by all 
means be subdivided. If the necessary 
subdivision is not provided in the sys- 
tem herein presented, it may be added 
as needed by the individual. One of 
the most attractive features of the 
classification system is that it is capa- 
ble of infinite expansion in any de- 
sired direction. 
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Chemical engineering education 
Personal records; Class notes, et« 
History; Biographies 
Pure science 
Mathematics 


General 
tecreational 
Number theory 
Algebra 
Geometry 
Plane geometry 


mathematics 
Arithmetik 


Euclidean 
ceometry 
Solid geometry Volumetri 
geometry 
Analytical geometry 
Descriptive geometry 
Trigonometry 
Calculus 
Infinitesimal calculus 
Differential calculus 
Integral calculus 
Calculus of finite 
Differential equations 
Probability 
Special mathemat al topics 
Modern lopments in 
mathematics 
Astronomy 
Physics 
Mechani 
Physics 
Physics o 
Sound Acoustics 
Light; Radiation; Optics 
Heat 
Electricity 


differences 


liquids 
gases 


atomi and nuclear 
Chemistry 
Theoretical and physical chemistry 
In relation to physical states 
Solids 
Liquids 
Solutions 
Gases 
Colloid 
Thermodynamics 
Kinetics 
Electrochemistry 
Nuclear chemistry 
Electronics 


hemistry 


Catalysis 
Analytical chemistry 
Qualitative 
Quantitative 
Qualitative 
Quantitative 


inorgank 
inorgan 
organi 
organi 
Analyses 
Inorgank hemistry 
Elements 
Acids 
Bases 
Salts 
Oxides 
Halogen compounds 
Nitrogen 
Sulfur compounds 
Phosphorous compounds 
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Organic chemistry 
Aliphatic compounds 
Hydrocarbons 
Alcohols 
Acids 
Aldehydes; Ketones 
Ethers; Esters 
Halogen compounds 
Nitrogen compounds 
Sulfur compounds 
Metal-organic compounds 
Aromatic compounds 
Benzene derivatives 
Naphthalene derivatives 
Complex-ring derivatives 
Alicyclic compounds 
Heteocyclic compounds 
Crystallography 
ineralogy 
Geology 
Paleontelogy 
Biology Anthropology 
Botany 
Zoology 


Applied science (in chemical 
engineering) 
Mathematical tables 
Weights and measures 

Dimensional analysis 
Definition of units 
Conversion factors 
Mathematics 

Calculus 

Differential equations 
Numerical analysis 
Graphical analysis 


Graph 1 representation 


Graphical solution of problems 


Alignment chart 
Special types of charts 
Slide rules 

mpirical equations 


rrelation of experimental data 
Statistical analysis and theory 


Calculating machines 


vecial applications of mathematics 


Physics 

Chemistry 
Physical chemistry 
Thermodynamics 


Industrial chemical calculations 


Miscellaneous physical anc 
hemical principles 


Physical and chemical data 
Inorganic compounds 
Elements 
Acids 
Rases 
Salts 
Oxides 
Halogen compounds 
Nitrogen compounds 
fur compounds 
Phosphorous compounds 
Organi compounds 
Aliphatic compounds 
Hydrocarbons 
Alc 


Aldehydes; Ketones 
Ethers; Esters 
Halogen compounds 
Nitrogen compounds 
Sulfur compounds 
Metal-organic compounds 
Aromatic compounds 
Benzene derivatives 
Naphthalene derivatives 
Complex-ring derivatives 
Alicyclic compounds 
Heterocyclic compounds 
Miscellaneous substances 
Physical data 


Melting, boiling, and critical points 


Densities 

Solids 

Liquids 

Gases; PVT relations 
Vapor pressures 
Viscosities 
Phase equilibria 

Solid-solid systems; Solid 

solutions 


Solid-liquid systems Solubility 
Solid-vapor systems; Sublimation 
Liquid-liquid systems; Solubility 


Liquid-vapor systems 
Pure components 
Binary systems 
Ternary systems 
Quaternary systems 
Multicomponent systems: 
Equilibrium constants 
Azeotropes 
Surface tensio Interfacial 
tensions 
Thermal conductivities 
Diffusivity coefficients 


Thermal and thermodynamic data 


Specific heats 
Latent heats 


Heats of solution and sublimation 


Fugacities; Activity coefficients 
Enthalpies 

Entropies 

Free energies 


Chemical data 


Molecular weights; Formulas; 
Structures 

Chemical reactions 

Chemical equilibria; Dissociation 
pressures 

Heats of formation 

Heats of reaction and combustion 

Free energies of reaction 


Miscellaneous data 
Experimental methods 
Experimenta! apparatus 


Unit operations 
Unit operations in general 


Theory of unit ope tions 
Nomenclature 
Units of measurement 
Materia) balances 
Heat balances 
Equipment in general 
Catalogs Specifications 
Manufacturers; Distributors; 
Salesmen 
Materials of construction 
Metallic materials 
Non-metallic materials 
Corrosio Erosion 
(See 5 64 also) 
Instrumentation and control 
Temperature measurement 
Pressure measurement 
Flow measurement (See 413.6) 
Level measurement 
Miscellaneous measurements 
Control 
Impulse transmission 
High-pressure technique 


luid flow 
General principles: Fundamentals 


Theories 
“uid statics 
Pressure gages and manometers 
jernouli's Theorem 
Theory of dimensionless 
similitudes 
Streamline and turbulent flow 
Design data for fluid flow 
Mathematical treatment; Fluid 
flow calculations 
yw in open channels 
ow in pipe and tubing 
ow in annuli, square 
channels, etc 
Flow in valves and fittings 
Contractions, expansions, etc 
Flow measurement 
407.3 also) 
pressure 


1 
1 
") 


meters; Pilot tubes 
Differential meters; Orifices; 
Venturis 
Area meters; Rotameters 
Weirs 
Quantity meters; Positive- 
displacement meters 
Dilution metering 
Flow in packed beds and towers 
Fiow in equipment, heat 
exchangers, etc 
Flow of fluidized solids 


Design of fluid flow systems 
Economics of fluid flow; Optimum 


pipe diameter, et« 


Equipment; Pipe and fittings 
Operation and maintenance of 


fluid flow equipment 


Applications of fluid flow 
Heat transfer 
General principles; Fundamentals; 


Theories 
Conduction 
Convection 
Radiation 


Design data for heat transfer 
Mathematical treatment; Heat 


transfer calculations 
Conduction; Heating and cooling 
of solids 
Convection; Convection 
coefficients 
Natural convection 
Forced convection inside tubes 
(including annuli) 
Forced convection outside 
tubes (including fintubes) 
Boiling liquids 
Condensing vapors 
Heat transfer in packed beds 
Radiation 
Radiation between solid 
surfaces 
Radiation involving gases 
Radiation involving suspended 
particles 


Design of heat transfer equipment 


Heat exchangers 
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Design and construction 

Mean temperature difference 

Overall coefficient 

Fouling factors 

Pressure drop (See 413.8 also) 

Special design; Finned 

exchangers 

Furnaces 

Electric heaters 

Insulation 

Heat transfer mediums 
Economics of heat transfer; Costs 
Equipment for heat transfer 

Heat exchangers 

Furnaces 

Electric heaters 

Insulation 

Steam traps 
Operation and control of heat 

transfer equipment 
Application of heat transfer 


Diffusional operations 


ey 
General; Diffusion; Mass transfer 
Distillation 
General principles; Funda- 
mentals; Theories 
Design data 
Vapor pressure; Relative 
volatility 
Latent heats 
Laws of solutions and gases 
Liquid-vapor equilibrium 
The Phase Rule 
Laboratory distillations 
Mathematical treatment; 
Distillation calculations 
Equilibrium distillation 
Steam distillation 
Continuous fractionation 
Binary systems 
Multicomponent systems 
Minimum number of plates 
Minimum reflux ratio 
Relation between plates and 
reflux ratio 
‘eed plate 
Plate-to-plate calculations 
Complex systems 
Batch distillation Differential 
Azeotropic distillation 
Extractive distillation 
Molecular distillation 
Tower design 
Column construction 
Bubble-cap plates 
Tray design 
capacity; Entrainment? 
opening 
Liquid capacity; Flooding: 
Tray gradient 
Pressure drop 
Plate efficiency 
Perforated plates 
Packed towers (See 432.41) 
Special types of columns 
Auxiliaries; Reboilers; 
Condensers 
Economics; Costs; Optimum 
reflux ratio, et« 
Distillation equipment 
Operation and control in 
distillation 
Applications of distillation 


Absorption 


General principles; Funda 
mentals: Theories 
Design data; Solubilities; 
Diffusivities 
Mathematical treatment 
Diffusion and fluid films 
Absorption and chemical 
reaction 
Absorption coefficients 
Absorption capacity 
Heat balance in absorption 
Multicomponent absorption; 
Stripping 
Tower design (See 431.4 also) 
Packed towers 
Packing characteristics 
Height correlations; HETP; 
HTU 
Flooding; Liquid loading 
Pressure drop 
Spray towers 
Economics of absorption 
Absorption equipment 
Operation and control in 
absorption 
Applications of absorption 


Extraction 


General principles; Funda- 
mentals; Theories 

Design data; Solubilities 

Mathematical treatment; 
Extraction calculations 

Design of extractors 

Economics of extraction 

Equipment 

Operation 

Applications 
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The name is “Jones” but none of the girls was really as surprised as this one appears when he 
wos found in the “W"—for “Wolf”—drawer 


»rption Diaphragm pumps 
General principles Funda Air lifts 
Theories 4 Jet pumps 

Industrial Blow Ases 


mentals 


Special pumps 

Movement of gases 

Fans and blowers 

Reciprocating ompressors 

Centrifugal compressors 
ncuum pumps 


Mathemat treatment 
Adsorpt alculations 

Design 

Economics ‘osts 

fF 


juipment; Hypersorber 


eders and feeding 
Filling and packaging 
Crushing and grinding 
mentals Th > Mixing Agitation 
es la ’ Mechanical separations 
Mathemat Classification 
ontnstons Sedim 
lesign 3 Filtration 
n screening 
rystallization 
entrifuging 
Separation of dusts and mists 


Equipmer 
Spray dr 
Drum 

Settling in two-phase systems 
hemical operations 

General principles; Funda 

mentals; Theories 


an 


kinetics 


teactor design 


onomics of hemical operations 


quipment; Reactors; Autoclaves 
and control 
ations 
ellaneous operations 
poration 
neral principles; Funda 
mentals; Theories 
Design data 
Mathematical treatment 
Heat transfer in evaporation 
Single-stage evaporation 
Multiple-effect evaporation 
Design 
Economics; Costs 
Equipment Evaporators 
(peration and control 
Applications 
Refrigeration 
General principles; Funda 
Theories 
data; Refrigerants 
al treatment 


Design data for chemical operations 
Mathematical treatment; Chemical 


Design 
Economics; Costs 
Equipment 
Operation and control 
App ations 
Humidification; Cooling towers; 
Spray ponds; Air conditioning 
General Principles Funda 
mentals; Theories 
Design data *sychometric chart 
Mathematical 
Design 
Economics; Costs 
Equipment; Cooling towers; 
Spray ponds 
Operation and control 
Applications 


Chemical technology 
Abrasives plishes 
Adhesives; Glue; Bonding materials 
Agricultural products; Fertilizers 
Alcoholic beverages (See 538 also) 
Atomic energy 
Bleaching compounds 
Building materials; Cement 
Concrete 
Carbon black 
Ceramics 
Chemicals 
General 
Unit processes 
Catalysts in chemical processing 
Inorgani« hemicals 
Elements 
Acids 
Bases 
Salts 
Oxides 
Halogen compounds 
Nitrogen compounds 
Sulfur ompounds 
Phosphorous compounds 
Organic hemicals 
Aliphatic compounds 
Hydrocarbons 
Alcohols 
Acids 
Aldehydes; Ketones 
Ethers; Esters 
Halogen compounds 
Nitrogen compounds 
Sulfur ompounds 
Metal-organi compounds 
Aromatic compounds 
Benzene derivatives 
Naphthalene derivatives 
Complex-ring lerivatives 
Alicycli ompounds 
Heterocycli ompounds 
Miscellaneous substances 
al Coke; Coal tar 
Coatings; Enamels 
cs 560 also) 
Cosmetics; Perfume 
Detergents; Wetting agents 
Emulsifiers (See 580 also) 
Drugs; Pharmaceuticals 
Dyes 
Electrochemical industries 
furnaces Slectrolyti 
Electroplating 
Explosives; Chemical warfare 
Fermentation (See 508 also) 
Foods Beverages 
Fuels; Combustion 
Gases; Gas purification 
Glass 
Ink 
Insecticides 
Leather 
Matches 
Metals; Metallurgy 
Fundamentals; Theoretical 
metallurgy 
Physical and chemical data 
Analysis and testing 
Raw materials 
Occurrence of minerals and ores 
Composition of minerals 
and ores 
Prospecting 
Mining 
Ore dressing 
Production 
Iron and steel 
Aluminum; Magnesium 
Zinc; Tin 
Lead 
Copper 
Nickel; Chromium 
Molybdenum Beryllium 
Gold; Silver; Platinum 
Products; Applications, Uses 
Pure metals 
Alloys 
Finishing 
Casting 
Hot and cold working 
Heat treating; Hardening 
Welding; Brazing Soldering 
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Piating; Cladding 
Metallizing 
Corrosion (See 406.33 also) 
Economics of metals industry 
Oils; Fats; Waxes 


Paint; Varnish; Lacquer 


(See 568 also) 
Paper 
Petroleum 
Petroleum technology in general 
Definitions; Philosophy Outline 
Statistics; Facts 
Societies and organizations 
American Society for Testing 
Materials 
American Petroleum Institute 
Society of Automotive 
Engineers 
Coordinating Research Council 
Coordinating Fuel Research 
Committee 
Motor Fuels Division 
Aviation Fuels Division 
Automotive Diesel Fuels 
Division 
Non-Petroleum Fuels 
Division 
Coordinating Lubricants 
Research Committee 
Coordinating Equipment 
Research Committee 
Petroleum Division, ACS 
(See 061.11 also) 
Journals 
Petroleum Refiner 
Petroleum Engineer 
Oil and Gas Journal 
National Petroleum News 
Petroleum Processing 
World Of) (Oil Weekly) 
World Petroleum 
Petroleum Technology, AIMME 
Journal of the Institute of 
Petroleum (Brit.) 
Bibliographies; Abstracts 
ULCOP Abstracts 
Petroleum Refiner Abstracts 
Patents 
Companies, Plants; Refineries 
Research organizations 
Fundamentals; Chemistry of 
petroleum materials 
Physical and chemical data 
Petroleum products 
Engine fuels; Gasoline 
Lubricants 
Burner fuels 
Solvents 
hemi from petroleum 
cia 
Paint 
Resins Plasticisers; 
tomers 
al insulating oils 
Petrolatums 


and critical 


Liquids 
PVT relations 
pressures 
iscosities 
hase equilibria 
Solid-solid systems; Solid 
solutions 
Solid-liquid systems 
Solubility 
Solid-vapor systems; 
Sublimation 
Liquid-liquid systems 
Solubility 
Liquid-vapor systems 
Pure components 
Binary systems 
Ternary systems 
Quarternary systems 
Multicomponent systems; 
Equilibrium constants 
Azeotropes 
Surface tensions; Interfacial 
tensions 
Thermal conductivities 
Diffusivity coefficients 
Thermal and thermodynamic 
data 
Specific heats 
Latent heats 
Heats of solution and 
sublimation 
Fugacities; Activity coefficients 
Enthalpies 
Entropies 
Free energies 
Chemical data 
Molecular weights; Formulas 
Structures 
Chemical reactions 


Chemical equilibria 
Heats of formation 
Heats of reaction and 
combustion 
Free energies of reaction 
Miscellaneous data 
Experimental methods 
Experimental apparatus 
Analysis and testing 
Analysis for hydrocarbons 
Physical methods 
Chemical methods 
Analysis for non-hydrocarbons 
Sulfur compounds 
Oxygen compounds 
Tetraethy! lead 
Inhibitors 
Analysis and testing of 
petroleum products 
Engine fuels 
Spark-ignition fuels 
Automotive 
Aviation 
Diesel engine fuels 
turbine fuels 
ocket fuels 
Lubricants 
Burner fuels 
Solvents 
Chemicals 
Specialties 
Miscellaneous 
Special tests 
ASTM tests 
Federal specification tests 
Knock rating tests 
Testing equipment 
Raw material; Petroleum 
Occurrence of petroleum 
Composition of petroleum 
Crude evaluation 
Prospecting 
Prilling 
Producing 
Transportation Pipe lin 
Tank cars; Barges 
Refining 
Unit Processes 


Gas oi) cracking 

Naphtha reforming 

Gas reversion-Polyform 
process 


Vis breaking 


Process 
atalyst process 
ess 
Alkylatio 
Sulfuric acid process 
Hydrofluoric acid process 
Aluminum halide process 
Polymerization 
Sulfuric acid process 
Phosphoric acid process 
Copper pyrophosphate process 
Isomerization 
Isomerization of pure 
hydrocarbons 
Naphtha conversion process 
Isomate process 
Hydrogenation and 
dehydrogenation 
Shell hydrogenation process 
UOP hydrogenation process 
UOP Dehydrogenation process 
Aromatization 
Thermal 
Forward process 
Catalytic 
Hydroforming process 
Cycloversion process 
Fischer-Tropsch synthesis 
Hydrocol process 
Treating processes 
Sulfur removal 
Doctor treating process 
Sulfuric acid process 
Hydrofluoric acid process 
Tannin solutizer process 
Copper chloride process 
Sodium polysulfide process 
Catalytic desulfurization 
Acid treating 
Clay treating 
Separation processes 
Distillation 
Conventional fractionation 
Azeotropic distillation 
Extractive distillation 
Absorption 
Adsorption; Hypersorption 
process 
Soivent extraction 
Refining of petroleum products 
Engine fuels 
Spark-ignition fuels 
Automotive 
Aviation 
Diesel engine fuels 
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Gas turbine fuels 
Rocket fuels 
Lubricants 
Distillation (See 564.531 also) 
Deasphaltizing 
Solvent extraction 
(See 564.534 also) 
Dewaxing 
Clay finishing (See 
564.523 also) 
Decolorizing 
Chemical refining 
Synthetic lubricants 
Grease compounding 
Burner fuels 
Solvents 
Aliphatic 
Aromatic 
Special 
Chemicals from petroleum 
Specialties 
Special refining problems; Waste 
disposal; Emulsion control, etc 
Products; Utilization; 
Applications 
General 
Availability and demand of 
petroleum products 
Specifications of petroleum 
products 
Engine fuels 
Spark-ignition fuels 
Automotive fuels 
Inspections of motor fuels 
Detonation 
Knock ratings of pure 
hydrocarbons 
Knock ratings of stocks 
and blends 
Laboratory knock rating 
and correlation 
Full seale knock rating 
and correlation 
Volatility 
Deposits; Engine wear 
Storage stability 
Operating variables of 
automative engines 
Blending of automotive 
fuels 
Aviation fuels 
Inspections of aviation fuel 
Detonation 
Knock ratings of pure 
hydrocarbons 
Knock ratings of stocks 
and blends 
Laboratory knock rating 
and correlation 
Full-seale knock rating 
and correlation 
Volatility 
Deposits; Engine wear 
Storage stability 
Operating variables o 
aviation engines 
Blending of aviation fuels 
Safety fuel 
Pre-ignition 
Tractor fuels 
Marine fuels 
Diesel engine fuels 
Inspections of diesel fuels 
Ignition quality 
Cetane number 
Cold starting 
Additives 
Volatility 
Deposits; Engine wear 
Storage stability 
Operating variables of diesel 
engines 
Blending of diesel fuels 
Gas turbine and jet fuels 
Inspections of gas turbine 
fuels 
Combustion and burning 
quality 
Deposits 
Operating variables of gas 
turbines 
Rocket fuels 
Lubricants 
Automotive oils 
Engine oils 
Gear oils 
Miscellaneous oils 
Aviation oils 
Engine oils 
Gear olls 
Miscellaneous oils 
Marine oils 
Railroad oils 
Industrial oils 
Engine oils 
Gear oils 
Compressor oils 
Cylinder oils 
Machine oils 
Cutting and grinding cila 
Miscellaneous oils 


‘ 


147 











Synthetic lubricants 


Greases 
Burner fuels 


Domestic fuels 


Gases 
Kerosine 
Furnace 

industrial 
Distillate 
fueloils 
Residual 
Bunker 


Psychology; Leadership 
Composition; Report writing 
Public speaking; Presentation 
of papers 
Conferences 
Office economy 
Administration; Top management 
planning 
Research and development 
Fundamental research 
Industrial research (laboratory) 
Pilot plant development 
Process design 
Technical service 
Patents Inventions (See 044 also 
fconomic evaluation 
Market analysis 
Production and onsumption 


fueloll 
fueloil) 


4, and 5 


fueloll 


factors 
investment cost estimatio 
operation equipment 
(May be classified similar 
400 series) 
Instruments 
Buildings 
Foundations 
Buildings 
Structures 
Excavation and grading 


Supports; Platform 


avation 


Miscellaneous materials 
Insulation 

Paint 

Wiring 

Lighting 

Heating 

Ventilating 


Freight sts 


Economics and management Lat te 
bor cos 


General 


Organization 


engineers 


Taxes: Insurance 


ts Inv 


hemis estment st as a ar 
plant capacity 
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The Gulf Fights Influenza 


Manufacturing cost estimation 
Direct costs 
Chemicals and materials 
Labor and supervision 
Utilities 
Steam 
Water 
Electricity 
Fuels 
Compressed air 
Maintenance and materials 
Royalties 
Laboratory costs 
Miscellaneous direct costs 
(supplies, etc.) 
Indirect costs 
Taxes 
Insurance 
Depreciation 
Administration and overhead 
Capital charges 
Economics of plant location 
Project analysis 
Organization 
Personnel management; Wages; 
Labor relations 
Production management 
Production organization 
Operation 
Control 
Maintenance 
Safety 
Finance 
Sales 
Miscellaneous economic and 
management factors 


Other branches of engineering 
Civil engineering 
Mechanical engineering 
Electrical engineering 


Experience 


Miscellaneous 


A test program of influenza inoculations at the Gulf Oil Company's Port Arthur, Texas, refinery 
has reduced flu cases among the personnel by one-third. The prevention project is thought to be 
one of the most extensive of its kind undertaken in the industry. More than 68 percent of the 
workers have volunteered to take the injections, under the direction of Dr. James W. Long, head 
of the refinery medical department and mayor of Port Arthur (second from right in photo above). 

The number of cases in the first five months of 1948 was 139 as against 262 for the same period 
in 1947. For the same period in 1948 only 1590 scheduled working days were lost as against 2528 
for 1947 in the same months. The frequency rate per 1000 employes was 21.47 in the vaccinated 


group and 33.75 in the unvaccinated 


Inoculations are given at lunch hours, shift changes and at various locations about the plant. 
The entire program was originated and is being carried out by the medical department. All expense 


is absorbed by the refinery management 
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Figure 62. Activity Coefficient (Fugacity/Pressure Ratio) a Function of Reduced Tempe ture and Pressure for Hydrocarbons. This chart, which first 
appeared in a 1934 article by Lewis and Kay,” was developed from generalized PVT data correlations plus some experimental data on ideal mixtures, 


Applications of Thermodynamics 


To Hydrocarbon Processing 


PART XIX — Vapor-Liquid Equilibria in Ideal Mixtures 


WAYNE C. EDMISTER 
Professor of Chemical Engineering, Carnegie Institute of Technolegy 
Pittsburgh 


| processing oper- 
ations almost always involve co-exist- 
ing vapor and liquid phases of multi- 
component hydrocarbon mixtures. 
These co-existing phases are not al- 
ways at equilibrium but are always 
approaching equilibrium and are fre- 
quently very near to equilibrium. In 
process design work it is customary to 
assume that equilibrium has been 
reached and to make calculations based 
on this phase situation. Thus, it is im- 
portant to be able to estimate equilib- 
rium conditions and compositions for 
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vapor-liquid two phase systems, 

Because of the multicomponent na- 
ture of hydrocarbon systems, encoun- 
tered in process design work, it is neces- 
sary to have rapid methods of making 
these equilibrium calculations. Various 
types of plots, nomographs and tabu- 
lations, giving theoretical and empiri- 
cal vapor-liquid phase equilibria in- 
formation, are being used by process 
engineers. Many of these have been 
published but some have not. 

In reviewing this background in the 
current installment, the theory as well 
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FOR MIXTURES of a finite num- 
ber of well defined components, 
such as the lower boiling hydro- 
carbons, vapor-liquid phase 
equilibria conditions are com- 
puted by means of equilibrium 
ratios, K —y/x, for each com- 
ponent. For ideal mixtures these 
vapor-liquid distribution ratios 
are functions of temperature and 
pressure for each component. 
These “ideal” equilibrium ratios 
can be computed from general- 
ized thermodynamic properties. 
This procedure is outlined and 
illustrated in this installment. 
The equations derived and pre- 
sented in this installment in- 
clude some of the rigorous and 
general ones that apply to both 
“non-ideal” and “ideal” mix- 
tures. 


as the simplifying assumptions and 
the methods of presenting the results 
in the form of practical charts will be 
discussed. 

For convenience, hydrocarbon mix- 
tures may be classified as follows: a) 
mixtures of limited number of easily 
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VAPOR PRESSURES AND 
FUGACITIES OF 
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Figure 63. Nomograph IIlustrating the Similarities and Differences Between Fugacities and Pressures. Ji). } )...- 
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identifiable components, each appear- 
ing in an appreciable amount; b) mix- 
tures of substantially infinite number 
of practically unidentifiable compo- 
nents, which appear in infinitesmally 
small concentrations; and c) mixtures 
containing both types of components, 
i.e. type a in the lower boiling range 
and type b in the upper boiling range. 
True boiling point distillations yield 
plateaus for type a mixture and smooth 
curves for type b mixture. Type c true 
boiling point will have plateaus in the 
lower part but will be smooth in the 
higher temperature range. 

Vapor-liquid phase equilibrium cal- 
culations for mixtures of the first type 
are made by a component method 
using an equilibrium ratio, for each 
component. Empirical methods are 
used in making vapor-liquid equilib- 
rium calculations for type 6 mixture. 
For type c it is customary to use the 
same component method used for type 
a by dividing the higher boiling por- 
tion of the TBP curve into hypothetical 
components. 

The empirical methods for petro- 
leum fractions, i.e. type 6, will be 
taken up in a later installment. 


Deviatiors from Ideality 


There are three deviations from 
ideality involved in vapor-liquid phase 
equilibrium; namely a) the deviation 
from the perfect gas law (PV — RT) 
that is exhibited by all real gases: b) 
the deviation of the vapor phase from 
an ideal gas mixture of additive vol- 
umes; and the deviation of the 
liquid phase from an ideal liquid solu- 
tion of additive volumes. 

Deviations from the perfect gas law 
is principally a function of the tem- 
perature and pressure conditions for 
each hydrocarbon. The deviations from 
ideal gas mixtures and ideal liquid 
solutions is largely dependent upon 
the chemical differences, attractions. 
etc., between the different components 
but also upon temperature and pres- 
sure to a lesser degree. 

Following are five cases of deviation 
from ideality that are most frequently 
encountered. 


c} 


VAPOR 
Phase Liquid 

Deviation Selution 
Ideal ideal 
Ideal Non-ideal 
Ideal Ideal 
Real Tdeal Non-idea! 
Real Non-ideal Non-ideal 


Gas Law Gas Mixture 





Case I Perfect 
Case II Perfect 
Case ITT Real 
Case IV 
Case V 


Cases I and III will be discussed in 
this installment. Case III is the basis 
for most of the moderate temperature 
and pressure K values used in hydro- 
carbon vapor-liquid equilibrium cal- 
culations. Case II frequently applies 
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RECIPROCAL OF REDUCED TEMPERATURE, ~ 


Figure 64, Method of Plotting and Extrapolating Hydrocarbon Vapor Pressures for Computing 


Ideal Liquid 


to aqueous solutions at low pressures. 
For hydrocarbon systems at high pres- 
sures and low temperatures, Cases IV 
and V apply. 

The effect of deviations from the 
perfect gas laws on the vapor-liquid 
equilibrium ratios can be computed 
from generalzied correlations. Devia- 
tions from ideal solutions, on the other 
hand, must be determined experimen- 
tally and/or calculated from a precise 
equation of state for the mixtures in 
question. 


Ideal Systems 


The simplest method of estimating 
vapor-liquid equilibrium is by use of 
the vapor pressures of the components 
and the total pressure of the system, 
employing Raoult’s and Dalton’s laws. 
This is Case I of the above five cases 
and involves ideal behavior in both 
phases. 

Dalton’s \aw states that the partial 
pressure of an individual component 
in a gaseous mixture is equal to the 
product of the total pressure and the 
mole fraction of that individual com- 
ponent. Expressed mathematically 
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Fugacities. 
p yP (331) 
Where 


p = partial pressure 
P = total pressure 
y mole fraction in vapor phage 


Raoult’s law states that the partial 
vapor pressure exerted by a component 
in a liquid mixture is equal to the 
product of the mole fraction of the 
component in the mixture and its vapor 
pressure (i.e. pressure exerted by the 
component in a pure state) at the same 
temperature. Expressed mathematically 

p= x7 (332) 
Where 
p = partial pressure 
7 = vapor pressure 
x = mole fraction in liquid phase 


Henry’s \aw states that a liquid sol- 
vent absorbs a mass of gas that is pro- 
portional to the pressure of the gas. 
Expressed mathematically 

p=HC (333) 
Where 
p = partial pressure 
H = Henry's law constant 
C = Ib. mol./cu. ft. of gas absorbed 
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Figure 65. Fugacities of Pure Liquid Hydrocarbons at Vapor Pressure. This chart is derived from Figure 62, using vapor pressure and critical data. 
This chart illustrates one method of plotting fugacities. 


Combining Dalton’s and Raoult’s 
laws, as expressed by equations 331 
and 332, gives the following equilib- 
rium relationship for ideal systems 


p= yP=x 


from which 


. © 
x P 

Where 
K y/x, the 


ratio, by definition 


vapor-liquid equilibrium 


Combining Dalton’s and Henry’s 
laws, as expressed by equations 331 
and 333, and replacing C by its equiva- 
lent 


p 
M 


x 


Where 
density of solvent, Ibs./cu. ft 
M molecular weight of solvent 
x= mole fraction of solute in 
solvent 
gives the following relationship for 


ideal systems 


p= yP=HC=H-£-x, 


from which 


M 
v H ( e ) K 
x 
Where 


K = the vapor-liquid equilibrium ratio, 


defined above 


Equation 335 is of interest because it 
shows the relation between the equi- 
librium ratio, K, and the Henry’s law 
constant, H. 
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In this connection it should be 
pointed out that the technical literature 
contains two different definitions of 
the Henry’s law constant. Sherwood* 
uses the reciprocal of that given in 
equation 333, In Perry’s “Chemical 
Engineer's Handbook” both are given. 
Badger and McCabe use the definition 
of the Henry’s law constant given in 
equation 333, which is the way Henry 
originally proposed it in 1802. 

Equations 334 and 335 are of his- 
toric interest because they are the 
vapor-liquid relationships used by 
most process design engineers before 
the “fugacity” era introduced by Lewis 
and Randall" in the 1920's, Before the 
extensive use of high pressures in the 
petroleum industry these relationships 
could be used with the reasonable ac- 
curacy for vapor-liquid phase equilib- 
ria calculations. 

During those years before the wide- 
spread use of fugacity ratios, a vapor 
pressure chart was all that was neces- 
sary for the calculation of vapor-liquid 
phase equilibrium. Natural gasoline 
plants, vapor recovery units, and dis- 
tillation equipment were all designed 
by the use of vapor pressures, Engi- 
neering and operating offices all had 
their own private vapor pressure 
charts. The Cox chart that came out in 
1923 was the type most widely used. 
A chart of this type was presented as 
Figure 16 in Part VIII of this series 
(Petroceum Reriner, February, 
1948). The Coates-Brown vapor pres- 


sure chart that came out in 1928 was 
also widely used. However, the Cox 
type chart was more convenient when 
it came to extrapolating above the crit- 
ical as was necessary for the lighter 
hydrocarbons. 


Fugacity Relationships 

In 1932 G. G. Brown and his associ- 
ates at The University of Michigan’: ** 
and W. K. Lewis and his associ- 
ates at Massachusetts Institute of Tech- 
nology® * * °° developed and pub- 
lished fugacity equilibrium ratios for 
the hydrocarbons. These important de- 
sign tools were based on the Lewis and 
Randall" fugacity rule (see below) 
and were developed from generalized 
PVT correlations. Thus, two teams of 
investigators did the same badly 
needed job simultaneously. Graphs of 
equilibrium ratios from both sources 
were soon in wide use throughout the 
hydrocarbon processing industries. 

Fugacity was defined for pure com- 
ponents in Part XI (PR, May, 1948) 
as a replacement for pressure in the 
equation for the isothermal change in 
free energy. Reference is made to 
Equations 242, 243 and 244, which 
show how the fugacity is evaluated for 
non-perfect gases. For mixtures in 
vapor and liquid equilibrium, the fu- 
gacities of the different components 
must be evaluated in such a way as to 
take into account the deviations from 
ideal gas mixture and from ideal 
liquid solutions, as well as from the 
perfect gas law. 
Vol 
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The derivation of these equations in- 
volved formulating the changes in the 
partial free energies (i.e. the chemical 
potentials) in terms of fugacities with 
properly established reference states 
for each phase. At equilibrium the 
chemical potential of component “i” 
in the vapor phase is equal to the 
chemical potential of component “i” 
in the liquid phase. This must be true 
for all components in the mixture. This 
condition for equilibrium is adequately 
proven in texts on thermodynam- 
ics.*° ™ These texts plus notes from 
articles and discussions with many au- 
thorities, including M. Benedict,’ are 
the sources of the following theoretical 
equations. 

Expressed in terms of fugacities the 
condition for equilibrium is 


f."=f, (336) 
Where 
fugacity of component ‘ 
the vapor phase, 
fugacity of component “i” 
the liquid phase 


The fugacity is thus defined in such a 
way that it is a quantitative measure 
of the escaping tendency of a gas from 
a solution, or of component “i” from 
a mixture. 

Methods of estimating the fugacities 
in the vapor and liquid phases are re- 
quired before equation 336 can be 
used. Some of the fundamental rela- 
tionships and equations will be given 
first and then the simplification of 
ideal mixtures will be imposed and 
the relations used by Brown et al. and 
Lewis et al. will be developed. 

The definition of fugacity, f, 
given by equation 242 as follows: 


In terms of the volume residual, 
RT Vv 
Pe) 


ty 

-P. 

{ ' adP 
“Tt 


P, (243) 
Equations 242 and 243 are general ex- 
pressions based on the definition of 
fugacity and the relation for the iso- 
thermal effect of pressure on the free 
energy, all for a single component 
homogeneous fluid. 

From the definition of fugacity as 
given by equations 242 and 243, we 
may write 


sa (337) 


F, — F; RT In 


Where: the bars above F and f indicate 
values in mixture 
F, is the partial molal free energy or 


the chemical potential 
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If equation 337 is applied to a vapor 
mixture and the pure component refer- 
ence state is taken as the pressure at 
unit fugacity, fj == 1 and 

F, — F,°= RT In fi." (338) 
For mixtures of ideal gases the fugac- 
ity of component “i” is equal to its 
partial pressure, y;P. This is true at 
the low standard reference pressure. 
For these conditions 


F.,°— F,\°= RT In yiP (339) 


Combining equations 338 and 339 gives 


F,—F=RTIn (340) 
yiP 

The ratio f,”/y,P approaches unity as 

pressure approaches zero, This ratio 

may be evaluated from observed PVT 

data on the pure component and the 


mixture by the following equation, 


Pp 
a,dP 


oO 


f’ 
yiP 


In (341) 


1 
RT 
Where 

a,=— 
RT. 

Pp , 
coefficient of 
in the 


partial residual volume = V, — 
cv 
t com- 


vapor 


activity 
ponent “i” 
phase 


yiP 


For the liquid phase the reference 
state will be the pure liquid component 
in an ideal liquid mixture, In this case 
f,“—=f," for the pure liquid and 
F, == F;,°. For an ideal liquid mixture 
f,"= For a non-ideal liquid 
mixture f," == x, f," y,;", where y;"isa 
nonideality correction factor thus de- 
fined, 

For these conditions equation 337 
becomes for a liquid mixture 


xf, 
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Figure 66. Chart for Obtaining Exponent to Correct Ideal Liquid Fugacity at Vapor Pressure to 
the Ideal Liquid Fugacity at the System Pressure. 
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Ppa PF; RT In x, ¥" 
Where 


activity coefficient of 


the liquid 


tivity of component 
liquid 

The term x a 

becomes x,. 


the liquid activity, 
the mol fraction of com- 
ponent “i”, for ideal liquid mixtures. 
The activity coefficient for non-ideal 
liquid mixtures 
(343) 
x x 
may be evaluated from partial molal 
volumes in the same manner used for 
the vapor phase, for which the equa- 
tion is 


For this condition 


x, f 345 


Which is known as the “Lewis and 


Randall rule.” In similar fashion 
; ; 446) 


Equations 445 used to 
Galculate ideal fugacities and the 
Vapor-liquid ratios that follow there- 
from 


and 346 are 


Fugacities for Ideal Mixtures 


Vapor-liquid phase equilibrium re 
lationships for ideal mixtures (i.e 
idea] vapor and ideal liquid) may be 
Obtained by combining equations 336 
345 and 346 giving 


vf 


from which it follows that 


The and { 


evaluated from generalized correla 


values of f may he 
tions as will be shown. In subsequent 
equations the subscript “i” will be 
omitted for simplicity, it being under 
stood that the fugacity equation must 
be applied to each and every com 
ponent in the mixture 

The fugacity of 
in the vapor phase may be evaluated 


from the PVT data by 


a pure component 


In! ? 44) 
P rT), wl 244 


The volume residual, a. is given as a 
function of reduced pressure and re- 


duced temperature in Figure 20 (Part 
IX, PR, March, 1948). The f£/P ratio 
may also be evaluated from compres- 
sibility factors by a similar equation. 


Gas Fugacities 

Fugacity /pressure ratios have been 
calculated for gases and correlated as 
a function of T, and P, by several in- 
vestigators.©***""*? Vapor fugaci- 
ties may be found by solving equation 
244A (Part XI). This was done and 
the result tabulated in Table 20 of 
Part XII. Figure 62 is an example of 
these generalized f/P correlations. 
Figure 62, which first appeared in 
1934 in an article by Lewis & Kay*® 
was developed from PVT data and 
experimental vapor-liquid equilibrium 
data, experimental data being neces- 
sary to extend the less-than-unity 
therms to high reduced pressures than 
was possible by means of PVT data 
alone. 


180- 


By means of PVT data alone the 
values of f/P for these less-than-unity 
isotherms could be computed only up 
to the vapor pressure. Many published 
{/P charts show these isotherms cut 
off at these lower pressures. Lewis and 
Kay"® indicated this limit of PVT f/P 
values by a dashed line on the first 
version of Figure 62. This dashed line 
crossed the T, lines at the following 
pressures 


P. Value at Limit of 
PVT Data f P Values 
0.12 
0.20 
0.32 
047 


In a later publication’ this boundry 
line was omitted, After many vears of 
use. Figure 62 and the K values de- 
rived therefrom have become widely 
accepted as theoretical correlations. 
The fact that some experimental data 
was necessary in the development to 
extend these less-than-unity isotherms 
has been overlooked by some and for- 
gotten by others. These less-than-unity 
isotherms are applied to components 
in both liquid and vapor phases. 

Before taking up the applications 
of Figure 62, a comparison will be 
made between f/P values from Table 
20 (Part XII). Figure 62 and from 
another source."® In computing f/P 
values from the k, In f/P values given 
in Table 20. a value of —1.38 is used 
for k,. The following comparison 
shows good agreement between these 
three independently determined values 
of £/P. 

Of these three {/P compilations. only 
Figure 62 has been extended to higher 
pressures than the vapor pressures for 
the less-than-unity reduced tempera- 


Table 20 


0.655 0.645 0482 
0.387 0.39 0.385 
0.299 0.29 0.290 


Figure 62 Newton'® 





0.755 
0.545 
0.431 


0.750 0.740 
0.540 0.56 
0.429 0.435 


Osi O82 O.816 
0.66 0.66 0.67 


0.55 0.545 0.56 


tures. Newton’’ went to higher tem- 
peratures (T, 35.0) and pressures 
(P, 100) than any other f/P corre- 
lations, Newton also proposed apply- 
ing this generalized {/P correlation to 
helium and hydrogen by computing 
reduced conditions with corrected crit- 
ical conditions obtained by adding 
8° K and 8 atm. to the actual critical 
values. 

There have been so many contribu- 
tions to the technical literature on the 
subject of activity coefficients (i.e. fu- 
gacity/pressure ratio) of that 
space does not permit discussing them. 
Examples are the two papers by 
Marion & Turnbull.’*** wherein ac- 
tivity coefficients of gases were com- 
puted from the Beattie - Bridgeman 
equation of state and where activity 
coefficients were used in the develop- 
ment cf a generalized equation of state. 
Recently, published tabulation of ther- 
modynamic properties for hydrocar- 
bons have included f/P values for the 
saturated and superheated phases. 

Activity coefficients have other ap- 
plications than vapor-liquid equilib- 
rium, namely, reaction equilibrium 
and product distribution calculations. 
In many cases, reactants and products 
are in the gas phase so gaseous activity 
coefficients may be used to compute 
effects of deviation from perfect gas 
laws, This will be discussed in more 
detail in a later installment. 


gases 


Estimation of Fugacities 


The estimation of fugacities from 
Figure 62 for homogeneous and hetro- 
geneous equilibria is a straight for- 
ward computation. In using Figure 62, 
it should be remembered that it is a 
generalized correlation and as such is 
an approximation. A more important 
limitation is the assumption of ideal 
mixtures and solutions necessary in the 
application of pure component fugaci- 
ties to mixtures. 

The use of Figure 62 in the evalua- 
tion of vapor fugacities is obvious. 
Knowing the pressure and temperature 
conditions of the vapor and its criti- 
cal temperature and pressure, reduced 
conditions are computed, value of f/P 
is found from Figure 62 and f* is 
found by multipiying by the pressure. 

An example will illustrate the appli- 
cation of Figure 62. Find the fugacity 
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EQUILIBRIUM RATIO 


20 30 «640 eo 80 100 


PRESSURE 


of ethane vapor at 100° F. and 300 


psia. 


100 + 460 
90 + 460 


1.016 


300 
709 


0.424 


> 


2 0.86 


From Fig. 62, {/P 


f* (0.87) (300) 258 psia 

Figure 62 may be used to calculate 
the fugacity of liquids at their vapor 
pressure by using the fact that the fu- 
gacity of a pure component as a satu- 
rated liquid is equal to the fugacity of 
the same component as a saturated 
vapor at the same temperature and 
pressure, This follows from the fact 
that the saturated vapor and liquid 
phases of a pure component are in 
equilibrium plus the fact that we 
are now talking about ideal mixtures, 
as defined by equations 345 and 346. 
Expresses mathematically, 


(348) 


f x fr 


Where 


ig the 


fugacity of component as 
a liquid at the vapor pressure, 
the fugacity of component as 
a vapor at the vapor pressure 


From equation 348, it can be seen 
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EQUILIBRIUM RATIOS 
nef 
FOR 1 -BUTANE 
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EQUILIBRIUM RATIO 


L8S/S0. IN. ABS 
Figure 67. M.1.T. Ideal Fugacity Vapor-Liquid Equilibrium Ratios for 
n-Butane, Illustrating One Method of Plotting K 


y/x Ratios 


that the fugacity of a saturated liquid 
can be estimated from Figure 62 by 
finding the corresponding vapor fu- 
gacity. This is the procedure used by 
many authors in the past in applying 
Figure 62 to the computation of ideal 
fugacity vapor-liquid equilibrium 
ratios. 

Figure 63 is a nomograph of vapor 
pressures and fugacities of hydrocar- 
bons. This nomograph is for illustra- 
tion purposes only. It is not accurate 
enough for precise design calculations. 
Figure 63 was prepared from vapor 
pressures and the values of f/P given 
in Figure 62. 

Vapor pressures are represented by 
the diagonal row of points so identi- 
fied. A straight edge thru the proper 
point on the “vapor pressure” row and 
the temperature on the temperature 
scale (right side) gives the vapor pres- 
sure on the vapor pressure scale (left 
side). For example, the vapor pres- 
sure of ethane at 100° F, is found to 
be 780 psia. 

Liquid fugacities at the vapor pres- 
sure are found in the same manner by 
using the row of points marked “fu- 
gacities of liquids.” For example, the 
fugacity of ethane at 100° F. and its 
vapor pressure of 780 psia. is found 
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Figure 68, M.1.T. Ideal Fugacity Vapor-Liquid Equilibrium Ratios for 
n-Butane, Illustrating One Method of Plotting K = 


y/x Ratios. 


to be 540 psia. This difference, i.e. 540 
vs. 780 represents the deviation from 
the perfect gas law at these conditions. 

Vapor fugacities are found for the 
hydrocarbons by using the grid identi- 
fied as “fugacities of vapors” with the 
two main parellel and vertical scales 
for the nomograph, i.e. the tempera- 
ture and pressure scales. This reading 
involves locating the proper point in 
the grid and setting a straight edge 
thru this and the temperature and read- 
ing the fugacity. For example, the fu- 
gacity of ethane vapor at 100° F. and 
300 psia. is found to be 255 psia. This 
is in good agreement with the 258 
value of the fugacity found from 
Figure 62 above. The difference be- 
tween 300 and 255 represents the devi- 
ation of ethane from the perfect gas 
law at these conditions. 


Liquid Fugacities 


The use of Figure 62 for estimating 
liquid fugacities requires smooth con- 
sistent vapor pressures, Since reduced 
conditions are used in the calculations 
of K = y/x values made from Figure 
62, it is logical that vapor pressures 
be plotted and smoothed in these units. 
Figure 64 is such an auxiliary plot, 
illustrating how this step might be 
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made in the development of hydrocar- 
bon K charts. It will be noted that the 
scales of Figure 64 are similar to the 
Cox vapor pressure plot, i.e. Figure 
16 (Part VIII), except that reduced 
conditions are used. This gives a plot 
of the logarithm of reduced vapor pres- 
gure (i.e. 7, == +/P.) vs. reciprocal of 
reduced temperature. This technique 
was used in the preparation of the 
ideal K charts and was discussed by 
Sherwood.’ ; 

From Figures 62 and 64 and the 
Gritical constants in Table 13 (Part 
VII) the fugacities of liquid hydro- 
¢arbons at their vapor pressure were 
computed and plotted in Figure 65, 
which is included to illustrate another 
of the intermediate steps in the de- 
velopment of K-charts. The customary 
method of compiling and correlating 
ideal fugacity data to combine the 
liquid and vapor fugacities to obtain 
the equilibrium ratio which are plotted 
as functions of temperature and pres- 
sure for each hydrocarbon. This is 
satisfactory for ideal vapor mixtures 
and liquid solutions. Where the mix- 
tures are non-ideal it is best to corre- 
late the fugacities of each phase sep- 
arately. From this standpoint, Figure 
65 is particularly interesting because 
it is one form of such a correlation 
for the liquid. The fugacities of com- 
ponents in non-ideal liquid solutions 
requires experimental data for evalu- 
ation. 
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so 7s 100 Iso 
TEMPERATURE ‘F 
Figure 69. M.I.T. Ideal Fugacity Vapor-Liquid Equilibrium Ratios for Hydrocarbons at 300 psia. This illustrates one saethod of plotting K = y/x ratios. 


Liquid fugacities obtained from 
Figure 62 by the method described 
above are at the vapor pressure at 
the given temperature. The system 
pressure is always higher or lower 
than the vapor pressures of most of 
the components. This difference in 
pressure should be taken into consid- 
eration in computing the liquid fugaci- 
ties of these components, This is done 
by applying the basic equation for the 
fugacity between the vapor pressure 
and the system pressure, as follows: 


f_ VdP (349) 


liquid fugacity of component 
at system pressure, 

liquid fugacity of component 
at vapor pressure 


Replacing V by ZRT/P and integrat- 
ing with an average compressibility 
factor gives 


(350) 


Equation 350 is a means of correct- 
ing the liquid fugacity from the vapor 
pressure to the system pressure. The 
exponent Z,, may be found from 
Figure 66, where it is given as a func- 
tion of reduced temperature and log 
mean average reduced pressure (i.e. 


008 
006 
004 


002 


oo 
0008 
0006 


0004 


zo 0—0COSs«é=i8800 400:—CSKHNNs—Ci‘é‘éiSSHD 


log mean average ‘of reduced vapor 
and system pressures). The dashed line 
example shows how Figure 66 is read. 

Figure 66 was prepared by com- 
bining the liquid phase compressibility 
factors with the graph for evaluating 
the log mean average, these two being 
the lower and upper parts of Figure 
66, respectively. The lower part of 
Figure 66 is similar to the lower part 
of Figure 44 in Part XIV (PR, De- 
cember, 1948). 

As an example in the use of Figure 
66, the pressure correction to the fu- 
gacity of liquid ethane will be found. 
The system conditions are 100° F. and 
300 psia. From above T, = 1.035. 

From Figures 16 and 63 the vapor 
pressure of ethane is found to be 


a == 780 psia. 
780 1.10 
709 


300 
709 


P, = 0.424 


520 psia 


0.073 


From Figure 65 fx' 
From Figure 66, Za, = 
From Equation 350 


0.03 
fr! 520 (2 ) 2 
780 


For this example, the pressure correc- 
tion to liquid fugacity is 7 percent and 
significant. If the pressure had been 
higher than the vapor pressure, the 
correction would have been in the 
opposite direction. 


484 psia 
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Figure 70. Type | Nomograph of Ideal Vapor-Liquid Equil brium Ratios. This chort is for illustration purposes only. 
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Figure 66 and this example are pre- 
sented to illustrate the effect of pres- 
sure on the liquid fugacity and how 
it might be computed. This correction 
is of lesser importance than the cor- 
rections for deviations from ideal solu- 


tions 


Calculation of Ideal K Values 


Liquid and vapor fugacities of com- 


ponents in ideal mixtures have been 


computed in the above examples. These 
consolidated into 


steps will now be 


one proc edure 

The equation for the ideal K value 
is found by combining equations 347, 
348 and 350, giving 


flicient 
nent at vap 
ing of {/P from Figure 
reduce 1 temperature t 
the reduced 
of component; 
~ pure 
pres 
! f {/P from 
Figure duced 
erature and the reduced pres 


system 
sure 


temp 


' f the system 


When the ratio of the activity co- 
efficients is unity and the pressure cor- 
fection term to the liquid fugacity also 
unity, the K value P as 
given by Raoult’s and Dalton’s laws as 
expressed by equation 334. 


bec omes 


All terms in equation 351 are evalu- 
ated at the same temperature 

Ideal vapor-liquid equilibrium ratios 
have heen developed at Massachusetts 
Institute of Technology and University 
of Michigan. The M.I.T. charts were 
distributed rather widely throughout 
industry by means of notes issued to 
students. Also included 
tabulated values in his on “Ab 
sorption and Extraction.” 

The University of Michigan charts 
have been published in articles by G 
G. Brown and his associates. These 
two sets of ideal equilibrium constants 


Sherwood? 


test 


are not in complete agreement, as can 
be seen from the comparison shown in 
the table at top of column 2 

The values for methane and ethane 
are not strictly comparable because the 
Michigan values are for these hydro 
carbons in 200 mol. 
The other values should be in 
ment, however. Since they are not, that 
indicates that a thorough and critical 


weight solvent 


agree- 
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Le y/x valves at 300 psia. 


100 *F 300 *F 


U.of M M.LT U.of M 


review of fugacities, vapor pressures, 
critical constants, and the computation 
methods is required for the ideal fu- 
gacity K values. Unless agreement can 
be reached on the correct values of 


ideal fugacity equilibrium constants 
there is not much hope for reaching 
agreement on fugacities and K values 


for non-ideal systems. 


Correlation of Ideal K Values 


Vapor-liquid equilibrium ratios have 
been correlated in several ways: tabu- 
lations, log graphs, semi-log 
graphs, and nomographs, A few of 
these will be illustrated and discussed. 

In Figures 67 and 68 the same K 
values for n-butane are plotted in two 
different each being the cross 
plot of the other, Figure 67 illustrates 
the type of plot prepared at M.LT. in 
the 1930's in correlating the K values 
for hydrocarbons, while Figure 68 
illustrates the type of plot prepared at 
Michigan about the same time in cor- 
relating K values for hydrocarbons. 

If K values from theoretical calcu- 
lations or experimental measurements 
are plotted simultaneously in the ways 
illustrated by Figures 67 and 68, it is 
easy to smooth the data. In Figure 
67 the isotherms do not cross, which 
is an advantage. In Figure 68, on the 
other hand. the isobars do cross. 

With either type plot, it is necessary 
to have as many charts as there are 
components in the system. Using a 
number of charts for each equilibrium 
computation is inconvenient. This has 
prompted many to replot the K values 
in different ways 

One method of plotting K values is 
illustrated by Figure 69, where K 
values for a series of hydrocarbons at 
a pressure of 300 psia. are plotted on 
a Cox-type chart. Similar charts for 
other pressures are in this 
method of plotting, thus requiring 
100, 150, 200, 250. 300. ete. 
Although this method saves 
no paper ofr notebook over 
methods represented by Figures 67 and 
68, it is for use in 
design work. This convenience is due 
to the fact that hvdrocarbons 
equilibrium calculations are at a given 
pressure, which means that the chart 


log- 


wavs, 


necessary 
charts for 
pressures 
space 
more convenient 
most 


for the proper pressure may be used 
for all the readings 


Nomographs have been used in sev- 
eral different forms for correlating K 
values. Figure 70 is a simple nomo- 
graph that the author constructed in 
1939 by plotting ideal fugacity K 
values. Figure 70 was never published 
because it was not considered accurate 
enough, An objection to Figure 70 is 
the condensed nature of the K scale, 
which contains 5 log banks thus mak- 
ing it very difficult to obtain accurate 
readings. 

Othmer'® published two nomographs 
for K data in 1944, One was of the 
type shown in Figure 70 and the other 
was of the type shown in Figure 71, 
which is a modification of one pro- 
posed in 1945 by Scheibel and Jenny.*" 
In this second style of nomograph 
pressures and temperatures are laid 
out on two parallel scales and the K 
values are marked off on curved hydro- 
carbon lines in between the T and P 
scales. The latter type has the ad- 
vantages of greater reading precision 
and requiring only one setting for a 
series of K readings for several hydro- 
carbons at the same conditions. 

Scheibel and Jenny*’ used the M.LT. 
data for methane through octane and 
the Michigan data for nonane through 
tetradecane. The resulting combination 
gives hydrocarbon K scales that are 
irregularly spaced. Figure 71 is a re- 
constructed modified and smoothed 
Scheibel-Jenny nomograph. 

Shiah"* correlated in 1942 vapor- 
liquid equilibrium ratios for hydro- 
carbons by a reference line method, 
using n-Pentane as the basis. In this 
method K values for other hydrocar- 
bons are found from an n-pentane K 
chart by using an equivalent tempera- 
ture, which is the temperature of n- 
pentane where the K value of n-pen- 
tane is the same as the K value of the 
hydrocarbon in question. The equiva- 
lent temperature plot accompanying 
the n-pentane K-value graph was made 
on reciprocal of absolute temperature 
scales giving straight lines that inter- 
sected at a common point. 

This method of correlating data is 
based on the fact that the shape of the 
K-vs.-P plots is similar for different 
temperatures and hydrocarbons. The 
actual temperatures for different hy- 
drocarbons corresponding to the same 
temperature for n-pentane are given 
below. 


Temperature °F. at Same Value 


Temperature “F. of t 
for Reference Component 


Reference Component| 


| | 
Propane | Butane | Hexane | Heptane 


a-Pentane 

0 37 54 102 
100 t 2 220 
on 25 270 330 


An objection to this method is that 
the reference component K value plot 
must be made for a very wide range 
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Figure 71. Type 11 Nomograph of Ideal Vapor-Liquid Equilibrium Ratios. This chart is for illustration 
purposes only. Reprinted from Chemical Engineering Progress 44, 154 (1948) 
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of temperature in order to cover the 
lower and higher boiling components. 
As Scheibel and Jenny"’ point out, 
this (Shiah’s) correlating method is 
not strictly correct because the rela- 
tion between the temperatures at which 
any two compounds have the same K 
value is not independent of pressure. 

Miller and Barley** correlated in 
1944 the vapor- liquid equilibrium 
ratio for hydrocarbons as a unique 
function of the system pressure and 
the fugacity of the liquid at its vapor 
pressure, obtaining a single correla- 
tion of K as a function of P and frx' 
and independent of the hydrocarbon. 
In this correlation method the varia- 
tion of K for the different hydrocar- 
bons is covered by the values of fx, 
which also covers the temperature vari 
able 

Two graphs are required for the 
Miller-Barley method, a liquid fugacity 
vs temperature plot similar to Figure 
65 and a log-log plot of K-vs.-P for 
lines of constant f+". The authors com- 
bine these into one nomograph, which 
uses three parallel scales, a reference 
line, and a row of spots. 


All 


methods 


these condensed correlation 


sacrifice accuracy and pre- 
cision of reading values. However, they 
might be useful in suggesting ways of 
correlating non-ideal K values 


It appears that the best procedure 


for correlating hydrocarbon equilib- 


Esso 


Esso Standard Oil Company, which began op 
erations in Louisiana April 13, 1909, celebrated 
its 40th anniversary last month with o state 
wide program as well as ceremonies at the 
Baton Rouge Refinery, where tribute was paid 
66 active and 9! retired employes who were on 
the original payroll in 1909. These included 25 
employes and annuitants of the Sales Division, 
which established its Louisiana headquarters in 
New Orleans at the time construction of the 
refinery began in Baton Rouge. Including those 
on the 1909 roll, retired employes invited to the 
ceremony number more than 400. The contribu 
tions of the “old-timers” to the progress made 
by the oi! industry during the last four decades 
were featured in talks by Vice President Cecil 
Morgan, H. J. Voorhies, general manager of the 
refinery, and other company officials 

Since 1909 more thon a billion barrels of 
crude oil -have been processed at the Baton 
Rouge refinery. Employes who are drawn from 
every section of the state, total more than 9000 
representing an annual payroll in excess of 
$37 million 

In the photo Morgan (right) and Voorhies 
(center) visit one of the plant's old-timers, S. O 
Beauchamp, a refinery stillman, whose employ- 
ment dotes back to 1909. Beauchamp has two 
daughters, Ruth and Hilda, who are office em- 
ployes at the plant also 


For the odvice of interested readers, 
Mr. Edmister's remaining articles have 
been tentatively set up to appear under 
titles as follow 

Part XX—Vapor-Liquid Equilibria in 
Non-Ideal Hydrocarbon Systems 

Part XXi—Convergence Pressure Cor- 
rections to High-Pressure Vapor-Liquid 
Equilibria for Hydrocarbon Systems 

Part XXil—E€quilibrium Flash Vapor- 
ization of Petroleum Fractions 

Part XXili—€ffect of Pressure on 
Phase Relations for Petroleum Fractions 
Plus Properties of Equilibrium Vapor and 
Liquid 

Part XXIV—Enthalpy Plots for Petro- 
leum Fractions 

Part XXV—Heats of Reactions 

Part XXVi—Chemical Reaction Equil 
ibrium 

Part XXVil—Compression and Expan 
sion of Gases 

Port XXVIIl—Refrigeration 


rium ratios is to correlate the fugaci- 
ties for the two phases separately. 
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TABLE 1 
Reported Heat Capacities of Cycloparaffins. 


THE METHOD of selection and usefulness of the data 
presented here have been discussed in detail in the 
introductory paper. The second and third papers’ ‘’ 
presented the best available thermodynamic data on 
the lower paraffinic and monoolefinic hydrocarbons, 
respectively. This article, the fourth in the series, con- 
tains the recommended thermodynamic data for the 
cycloparaffinic hydrocarbons, cyclopentane, methyl 
cyclopentane, cyclohexane and methyl cyclohexane. 

Dr. Kobe is professor of chemical engineering at the 
University of Texas and Mr. Long is Celanese Corpora- 
tion Fellow in chemical engineering there. 


Temperature 


Method 


Calorimetric | Spitser and Pitser 
Spectroscopic ilpatrick, Pitser and 
Spitaer 
API 44 
Kilpatrick, Werner, Beck- 
ett, Pitser and Rossini 
Compilation API 44 
Bennewits and Rossner 
Spitzer and Pitzer 
ontgomery and de Vries 
Supersonic Jatkar 
Cy Ratio Dejardin 
Spectroscopic | Stull and Mayfield 
Spectroscopic | Beckett, Pitser, Spitzer 
Spectroscopic | Brickwedde, Moskow and 
ston 


A 
API 44 
Bennewits and Rossner 
ed and Pj 

on! 
Stull and Mayfield 
Beckett, Pitser and Spitzer 
API 44 


Compound Workers 





Cyclopentane 353 to 539 “K. 


298 to 1500 ° 


273 to 1500 °K 
273 to 1500 


Compilation 
Methyleyclopentane “Increments” 
273 to 1500 ° 
Cyclohexane 410 °K. 
384 to 544 °K 


370 °K. 

250 to 1500 °K. 
298 to 1500 ° 
298 to 1500 °K 


Compilation 


Methyleyclohexane Calorimetric 


250 to 1500 °K. 
298 to 1500 °K. 
273 to 1500 °K. 


THERMOCHEMISTRY 


Compilation 
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Petrochemical Industry 


Part 1V—Cycloparaffinic Hydrocarbons 


KENNETH A. KOBE and ERNEST G. LCNG 


Department of Chemical Engineering 
University of Texas, Austin 


Rect NT accurate calorimetric data 
by Spitzer and Pitzer’ are available 
for cyclopentane, cyclohexane and 
methyl cyclohexane, These data are in 
good agreement with the spectroscopic 
calculations of Kilpatrick, Pitzer and 
Spitzer" for cyclopentane and Beckett, 
Pitzer and Spitzer’ for cyclohexane 
and methyl cyclohexane. 

Apparently there have been no calo- 
rimetric determinations of the heat ca- 
pacity of methyl cyclopentane. The 
data used here are the calculations of 
Kilpatrick, Werner, Beckett, Pitzer 
and Rossini’ of the American Petro- 
leum Institute Research Project 44, In 
this article the thermodynamic func- 
tions of methyl cyclopentane were cal- 
culated by the following formula: 
[Methyl cyclopentane]—[Cyclopentane] 

+- [Methyl] + [Restricted rotation of 

ring puckering] (R In 10), (1) 
in which [Methyl] was calculated by 
[Methyl] [Methyl cyclohexane] — 

[Steric factor] — [Cyclohexane] — 

(R In 6) (2) 

The symmetry number corrections, 
which are written in parentheses, were 
used for the free energy function and 
for the entropy but not for the other 
functions (which includes heat capac- 
ity). Thus it is seen that the thermo- 
dynamic functions of methyl cyclo- 
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Molecular 
Weight 


TABLE 2 


AG"; 
cal. g-meole 


Free Energy of Formation, Heat of Formation and Heat of 
Cumbustion of Cycloparaffins, at 25° C.' 


AH’. cal./¢-mole 


AH | HO (lig.). 
cal./g-mole CO» (gas 


H O (gas 
CO. (gas 








Cyclopentane 
Methyleyclopentane 
Cyclohexane 
Me hyleyclohexane 


70.130 


7,590 
6,520 


18,450 
25,500 
29,430 
36,990 


793,390 
948,720 
944,790 
1,099,590 


reactants and products in their appropriate standard reterence states 


pentane have been calculated by com- 
bining the known values for cyclopen- 
tane with the known effects of the 
methyl group upon the paraffinic ring. 
The resulting values. although they 
are not calculated by fundamental 
methods, are probably accurate ard 
they have been accepted and reported 
by the API 44 report." 

The limited sources of heat capacity 
data on these compounds are listed in 
Table 1. Table 2 contains the standard 
heats of formation and combustion 
and the standard free energies of for- 
mation from the API 44 report. 

The heat capacity data, chosen from 
the sources discussed above, are tab- 
ulated on the four temperature scales 
in Tables 3, 4, 5 and 6, Figure | is 
a plot of these data on the Centigrade 
and Fahrenheit temperature scales. 

Tables 7, 8, 9 and 10 are tabula- 
tions of the molal enthalpies (heat 
contents) relative to 0° C.== 32° F. 
These data were calculated by careful 
integration of the reported heat capac- 
ity data. Figure 2 is a convenient 
double logarithmic plot of the results 
on the Centigrade temperature scale. 

From the enthalpy data of Tables 7 
and 9 were calculated mean heat ca- 
pacity values relative to the ice-point 
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TABLE 3 


740,790 
885,600 
881,670 
1,025,950 


AH’. represents the heat evolved at 25° C. and constant pressure in the combustion 
of the gaseous hydrocarbon in gaseous oxygen to form the products indicated with all the 
reactants and products in their appropriate standard reference states 

AH" and AG" represent the changes in the heat content (enthalpy) and free energy, 
respectively, for the formation of the gaseous hydrocarbons from the elements. with all the 


Heat Capacities of Cycloparaffins 


C 
pentane 


cal./g-mole + ‘C. 


Methyl 
Cycle- 
pentane 


yclo- Cycle- 


hexane 


Methyl 
Cycle- 
hexane 





23.80 
25.56 


22.82 
24.68 
25.40 
33.10 
42.98 
51.71 
59.10 
65.28 
70.45 
74.76 
78.4 
81.5 
84.1 
86.3 
sal 


Heat Capacities of Cycloparaffins 


Cycle- 
pentane 


cal./g-mole + °K. 


Methyl 
Cycle- 
pentane 


Cycle- 


Methyl 
Cycle- 
hexane 





17.71 
19.23 
19.82 
19.98 
28.24 


35.86 


22.82 
24.68 








TABLE 6 


Heat Capacities of — 
Btu. /ib.-mole + 


Methy! 


TABLE 9 


Enthalpies of Cycloparoffins 
Btv. /Ib.-mole. 


Methyl 
Cycle- Cycle- 
pentane pentane 


TABLE 11 
ante of Syslopereffins 


wae . “¢ 


Methyl 
Cycle- 





TABLE 7 


Enthalpies of Cycloparaffins 
cal. /g-mole 


Methyl Methyl 
Cycle Cycle Cycle Cycle 
pentane pentane hexane 


TABLE 8 


Enthalpies of Cycloparaffins 
cal. /g-mole. 


Methyl 
Cylee Cycle 
pentane hexane 


and these values are given in Tables 

ll and 12 
Accurate heat 

have been 


capacity equations 
calculated on all four of 
the temperature scales and are listed 


Table 13. 
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TABLE 10 


Enthalpies of Cycloparaffins 
Btu. /Ib.-mole. 


Methyl Methyl 
Cycle- Cylee- Cyclo- Cycle- 
pentane pentane hexane hexane 


0.0 0.0 0.0 
192.2 236.2 
688.2 

1126.6 

2800 


6129 


33140 
BN 4in 
43890 
49580. 


TABLE 12 


Mean Heat Capacities of Cycloparaffins 
Btu./ib.-mole + “F. 


Methyl 


Cylee- 





91130 
YRORD 
106980 


161200. 
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Heat Capacity Equations’ of Cycloparaffinic Hydrocarbons 


cal./g-mole + 
Btu. /ib.-mole + 


¢, a+ b(t) + 


C.or K. 
F.or R. 


<(?) + a(*) 


ERROR 





15.380 
6.230 
s544 


11.860 


Max. Percent Avg. Percent 


0.25 


Petroleum Re finer 





TABLE 5 TEMPERATURE 


Heat Capacities of Cycloparaffins 
Btu./Ib.-mole + °F. 
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Cycle- | Cycle | Cycle- Cycle- 
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Figure 1. Heat capacity curves for cyclopent methyl 
cyclohexane. 
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Figure 2. Relative enthalpies for cyclopentane, methyl cyclopentane, cyclohexane and methy! cyclohexane. Multiply readings in P.c.u./lb.-mole by 
1.8 to obtain Btu./Ib.-mole. 
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Figure 1. Top of Autoclave with Weigh Tanks Used i 
(Photo 


The Manufacture of 
Lubricating Grease 


PART Ill—Calcium and 


Sodium Base Greases 


C. J. BONER 
t, Battenfeld Grease & Oil Corporation 


A 


7 
HE calcium-base type of lubricat 


ing grease enjoys the largest sale of 


any one type and hence deserves first 
consideration. The for the 
large consumption of calcium base 
are 
moderate in price, have good resistance 
to water, are stable at most tempera- 
automotive or 
smooth 


reasons 


lubricating greases are that they 


tures encountered in 
farm machinery and have a 
texture which leads to ease in appli- 
cation and contributes to low torque 
when in service 

The primary heat requirement for 
processing in a grease plant is that 
required for saponification, While a 
heat balance can be worked out, the 
steam requirements are generally ar- 
rived at by empirical data. Klemgard 


164 


Missour 


states that 1800 pounds of steam at 
100 psi. are required to produce 7500 
pounds of lubricating grease. This is 
in line with figures from a modern 
plant which produces 100,000 pounds 
per day and uses 26,000 of steam at 
125 psi. 

The first step in the manufacture 
of this type of grease is the prepara- 
tion of the soap. Formation of the 
calcium soap is normally carried out 
in the presence of some mineral oil 
as a diluent. This adds to the fluidity 
so that better mixing and heat transfer 
results, Further, since the soap when 
formed is dispersed in some mineral 
oil it mixes more readily with the 
remainder of the oil without formation 
of lumps. 





n Charging 
y The 


Courtes 


CONTINUING the rather thor- 
ough review of present day 
greasemaking practices, which 
is the purpose of this series, Mr. 
Boner in Part Ill discusses the 
manufacture of calcium and 
soda-base lubricating greases. 
Described in detail is the sapon- 
ification process which must be 
carried to completion as rapidly 
as possible with a minimum ex- 
penditure of heat, labor and 
power. Methods of testing also 
are outlined. Calcium-base lu- 
bricating grease has the largest 
sale of any one type with soda- 
base greases ranking second. 
They are discussed in that order. 


The cycle for calcium soap forma- 
tion at atmospheric pressure starts 
with charging the fat, an amount of 
hydrated lime equivalent to about one- 
seventh of the fat, mineral oil sufficient 
to make about one-fourth of the total 
charge and about one-half percent of 
water. The other ingredients are mixed 
and heated to about 140° F. before the 
addition of dry lime. Agitation and 
heat are then continued until saponi- 
fication is complete, unless the charge 
foams up in the kettle, in which case 
the steam may have to be turned off 
and the pressure released from the 
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jacket until foaming subsides. It is 
evident, from the above, that vessels 
must have considerable freeboard dur- 
ing the process of saponification. Thus, 
the volume of the initial charge should 
never be more than one-fourth the 
total kettle capacity. 

Immediately after lime is added it 
reacts with part of the fatty acids 
present in the fat and the resulting 
soap acts as an emulsifier of the entire 
mixture. This, of course, contributes 
to the intimate contact of the reacting 
ingredients. A few pounds of caustic 
soda is sometimes added in place of 
the equivalent of lime as a means of 
speeding up saponification. When sa- 
ponification is virtually complete the 
mixture will have a consistency simi- 
lar to taffy and a portion of it when 
cooled will be brittle like a sheet of 
glue. 


Laboratory Checks Saponification 

The time interval for completion of 
the saponification will vary from 11% 
to 8 hours, The reaction probably 
never goes to completion since one 
analysis after 8 hours cooking showed 
only 97.80 percent of the fat saponi- 
fied, in spite of the fact that excess 
lime was used. The old time grease- 
maker could tell, by examination of a 
cold sample of the mass, when it had 
reached a stage which would result 
in a satisfactory finished grease. Now 
the laboratory checks a sample of the 
soap and gives approval when it is 
ready for compounding. 

When this stage has been reached, 
additional oil is added to reduce the 
soap percentage to 30 to 35 percent. 
The mixture is then heated to 220 to 
230° F.. when it is ready to “tie.” a 





















































Figure 3. Flow Diagram of Standard Oil 


term which denotes formation of a 
stable structure of the soap in the 
mineral oil due to the presence of 
water; If the scap-oil mixture were 
cooled before the addition of water 
most of the oil would eventually sep- 
arate from the soap, but if water is 
stirred into the mass a plastic product 
results which is quite stable. This 
operation can be carried out in the 
cooker but in most cases the soap-oil 
mixture is dropped into another open 
kettle or may not be 
jacketed. 


which may 


In general, the proportion of water 


required to produce a stable lubricat- 


ing grease will be less than 10 percent 
of the soap present. Of course if the 



































Figure 2. Stratco Grease Process Equipment. 
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(Courtesy Stratford Engineering Company.) 
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Development Continuous Grease Process. 


(Courtesy The Girdler Company.) 


water is added at temperatures above 
its boiling point some of it will flash 
off and experience will indicate the 
excess to use to compensate for this 
loss. Additions of water can be made 
at temperatures as low as 185° F. and 
some plants even keep sufficient water 
in the mass during saponification so 
that a plastic product results without 
the tying operation. There is an opti- 
mum water content of a calcium base 
lubricating grease which will give the 
best gel structure, but this depends 
upon a number of factors, such as 
amount of free acid or alkali present, 
viscosity and gravity of the oil used 
or titer of the fat employed. Other com- 
pounds have been used as stabilizers 
for lime soap greases and if these are 
employed, they are added in about the 
same manner as the water. 

After the soap structure is formed, 
additional oil is mixed in to bring the 
product to the desired consistency. 
During this period the temperature is 
brought to 170 to 180° F. by discon- 
tinuing any jacket heat and adjusting 
the temperature of the incoming oil if 
necessary, Likewise, additives such as 
anti-oxidants, dyes or perfumes are 
added if required. During this period 
mixing may be accelerated by circula- 
tion with a pump as a supplement to 
agitation. 

The time interval for formation of 
the grease structure and running up to 
the proper consistency will vary, but 
1 to 2 hours is sufficient. A sample is 
then sent to the laboratory for con- 
sistency tests. After final adjustments 
as to consistency, followed by screen- 
ing, the grease is ready to pump to 
storage or to package. The heayier 
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grades of calcium base lubricating 
grease should be filled immediately at 
temperatures not below 170° F. Con- 
tinual agitation at lower temperatures 
will soften the grease and if the tem- 
perature is low the product will not 
feed to pumps readily. For the softer 
grades, tank storage is convenient as 
this permits of emptying the finishing 
kettles without delay and assures con- 
tinuous work for a filling crew 


Pressure Saponification 

The charging procedure if lime soap 
is to be made under pressure is much 
the same as for open kettle manufac- 
ture. The autoclave, Figure 1, is then 
closed and steam pressure maintained 
on the jacket for 20 to 30 minutes. 
During this interval the temperature 
of the charge will reach at least 300° 
F. and the internal pressure of the 
vessel 50 to 80 pounds, with a jacket 
pressure of 100 pounds. 

At the end of the above period the 
charge is released to a finishing kettle 
which may contain a small amount of 
hot oil. The procedure in producing a 
finished grease is then the same as if 
the soap had been formed at atmos- 
pheric pressure, viz., the quantity of 
oil and temperature is adjusted to the 
proper point for tying, when water is 
added. 


the autoclave 


If excess water was added to 
and sufficient oil 
in the finishing kettle to prevent all of 
this flashing off 
be required 


was 
no water addition may 


Ifa pressure contactor su h as shown 
in Fi : 2 1s 
the charging procedure and likewise 
the cycle of operations is about the 
same as with other autoclaves. An 
over-all cycle of charging, soap forma- 
tion and disc harge is 
minutes, When the temperature of the 


used for saponihi ation. 


given as 30 


charge reaches 370° F. saponification 
is considered complete, the pressure 
being about 70 psi 

Since fat is the most expensive item 
in a calcium-base lubricating grease, 
the manufacturer is concerned with 
producing a product of a stated con- 
with is low 


sistency a percentage ol 


soap as possible, It seems reasonable 
that the 
tion the 
of fat to provide a given consistency 


more complete the saponifica 
lower would be the percentage 
This may not be the only reason for 
high yields since dispersion may well 
event, manuta 


play a part. In any 


turers who have saponified by all 
methods described claim a reduction of 
10 to 14 percent of fat when a pres 
sure contactor is employed 

The process perfected by Standard 


Oil Development Company, Figure 3 


Figure 4. Forming Locomotive Rod Cup Grease 


provides for pressure saponification of 
fat in lots of 2000 pounds of soap 
mix. The raw materials are charged 
into retorts and circulated from these 
retorts through a heat exchanger which 
consists of coils of tubing in a steam 
jacket The 2000 pound lots turn over 
in two minutes and the temperature 
is kept at 320° F. Saponification is 
complete in 45 minutes, Three retorts 
are provided so that the continuous 
compounding system can draw from 
finished while 
s being used for saponifica- 


one containing soap 
another 
tion and still another being charged. 
This hot-soap mix is delivered by a 
metering pump, together with a meas- 
ured stream of oil, to 
where the grease is formed. Since the 


a disperser 


soap mix is under pressure from the 
time saponihie ation starts until it enters 
the disperser, the water originally 
remains in the system and 
serves as a “tie.” Finished 
delivered at a rate of 3600 pounds per 
170 to 


charged 
grease is 
hour and at a temperature of 
200° | 

At a before the 
leaves the system, a pressure viscom- 
checks the consistency. This ap- 


point just grease 


eter 


paratus consists of a constriction in 
a pipe through which a small positive 


delivery pump forces a stream of 
crease. If the grease is at a stated 
temperature, the pressure developed 
will be proportional to the viscosity 
or consistency. Controls are provided 
to permit this instrument to shut down 
the consistency of the 
that de- 


the system if 
exit is too far from 
sired, 


grease 


Claims are made that a 10 percent 
saving in fat is possible with this 
process, The one commercial plant 


now in operation should point out any 
modifications required. 


Calcium Grease from Fatty Acids 

The formation of calcium soap by 
the reaction of fatty acids and hydrated 
lime is exothermic and hence once in- 
itiated, does not require prolonged 
heating of the mass. Garlick? states 
that satisfactory calcium base greases 
can be made by heating fatty acids and 
four-fifths of the oil required, to 150° 
F., followed by addition of a disper- 
sion of the lime in the remaining oil. 
Since the British have the advantage 





Figure 5. Grease Penetrometer. 


(Courtesy Precision Scientific Company 


of a considerable supply of wool- 
grease fatty acids, such ingredients 
may play a part in the ease of forma- 
tion. Klemgard* on the other hand 
describes autoclave saponification for 
the production of fatty acid-lime lubri- 
cating greases. Since fatty acids cost 
about half again as much as fat the 
proportion of such materials used for 
production of calcium base greases is 
not large. 

In the manufacture of axle grease 
the acids formed by heating rosin are 
reacted with lime. The saponification 
in this case is so rapid that the actual 
grease formation takes place in or 
adjacent to the shipping container. 
The rosin oil, dispersed in part of the 
mineral oil, is mixed with hydrated 
lime dispersed in another portion of 
oil, all at a temperature of about 100° 
F. Mixing is done by proportioning 
pumps, following which the grease 
forms in a matter of 30 to 60 seconds. 


Soda-Base Lubricating Greases 

In spite of the fact that soda-base 
lubricating greases are subject to 
breakdown by the action of water, the 
volume of this type sold is probably 
second only to that of calcium-base 
grease. This is due primarily to the 
higher melting point of this type of 
lubricating grease, and to some extent 
to the fibrous structure. 


Soap Formation at Atmospheric 
Pressure 


A large proportion of soda-base 
lubricating greases are produced en- 
tirely at atmospheric pressure. In such 
cases the saponification and finishing 
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may be completed in the same vessel. 
Formation of soda soaps for this pur- 
pose is generally carried on in the 
presence of some mineral oil as an 
aid to further dispersion and in order 
to reduce the load on the agitators. 

The fat, an equal quantity of oil 
and sufficient caustic soda to com- 
pletely saponify the fat are charged. 
This latter ingredient may be added 
in the dry state along with water, or 
it may be added in the form of lye. 
Agitation and heat on the mixture soon 
causes some saponification and, with 
the formation of soap, the mass thickens 
to the point where the water, trying to 
escape, results in a very heavy foam. 
With some charges this foaming is so 
bad that special provision is made to 
allow for it. One plant, for example. 
provided tight stacks almost as large 
as the diameter of the kettle and per- 
mitted the foam to force itself several 
feet up into these rather than have to 
curtail the heating and prolong the 
cooking. Due to this tendency to foam 
the size of a charge of soda-base grease 
is generally smaller for a given kettle 
than that of a calcium-base product. 

As saponification nears completion 
and most of the moisture is driven off, 
the mass of soap and oil balls up 
around the shaft and assumes a 
fibrous texture, Since the fibers cling 
together a tough mass results which 
is difficult to mix with further oil. Pro- 
vision is made to tear this mass up 
with either double agitators set close 
together or by means of a breaker bar 
which arrests the movement of the 
mass as the agitators rotate it. For 
this reason the time required for re- 
ducing the consistency of heavy soda 
base lubricating greases is prolonged. 
Time for saponification may be only 
114 hours but the time for running up 
will be 4 or 5 hours. Finally a point 
will be reached where the charge will 
take oil readily and mixing can be 
assisted by circulation with a pump. 

If the open kettle be fire-heated the 
temperature can be carried to a point 
where the soap will actually dissolve, 
about 350° F., and the texture will 
form as the mass cools and is agitated. 
Variation in the character of soda-base 
lubricating greases is possible by a 
number of modifications. A- high pro- 
portion of unsaturated fatty acids in 
the soap base will give a longer fiber, 
while a higher titer fat or a small 
proportion of calcium soap will tend 
to shorten the fiber. 

Soda-base lubricating greases are 
also made which have a buttery tex- 
ture. This is accomplished by almost 
complete dehydration of the soap-oil 
mixtures, heating to the solution point 
of the soap in the oil, followed by 
special chilling. One plant installed a 
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wax chiller for this purpose, consist- 
ing of screws moving the grease 
through a series of water cooled pipes. 

Certain railroad locomotive greases 
consist of cylinder stocks bodied with 
40 to 50 percent of soda soap. Since 
these are almost completely dehy- 
drated and have melting points around 
400° F., it is necessary to manufacture 
them in fire heated kettles unless some 
medium other than steam is available. 
One plant is using a kettle heated by 
Dowtherm for this purpose. The pro- 
cedure for saponification is similar to 
that for other soda base greases, After 
cooling the grease is cut in blocks so 
as to fit locomotive driving journals 
or formed under pressure to fit rod 
cups. This is done by hydraulic presses, 
see Figure 4. 


Saponification Under Pressure 

Production of soda-base soap for 
lubricating greases in closed vessels 
under pressure has the advantage of 
increased speed of reaction, more com- 
plete saponification and partial elimi- « 
nation of foaming troubles. However, 
since most soda-base greases are quite 
low in moisture content, the charge 
must be dehydrated after the soap is 
formed. This is done by dropping the 
batch into an open mixer where agita- 
tion and further heating can be carried 
on, 

Soda soap formation can be carried 
on in any autoclave but the pressure 
contactor, Figure 2, is particularly 
recommended. A time cycle of 214 
hours is claimed for the manufacture 
of a charge of soda base lubricating 
grease with this equipment. It is recom- 
mended that after dehydration the 
charge be returned to the Contactor 
for complete blending. At one plant 
a contactor is used for saponification 
and another for the final dispersion 
of the soap following dehydration. It 
is possible to dehydrate in the pressure 
vessel if this is equipped for vacuum. 

While we know of no continuous 
process for the manufacture of soda- 
base lubricating greases, a method of 
formation suggested by Gallay and 
co-workers’ should permit of such pro- 
cedure for both soda and calcium-base 
greases. Solid alkali, either calcium or 
sodium hydroxide, is dispersed in min- 
eral oil by means of a colloid mill. 
This dispersion is then mixed with 
a dispersion of fat or fatty acids in 
another portion of oil. If the final mix 
is warmed to 140° F. saponification 
takes place. 


Testing Lubricating Greases 
Granting that the type of soaps 
used and the characteristics of the 
mineral oil in the lubricating grease 
are known, the purchaser is primarily 
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interested in the consistency and drop- 
ping point of the product. In some 


cases the resistance of the lubricant 
to oxidation is also of interest, Since 
these tests are common to all types of 
greases a brief description will be 
given. 

Consistencies of lubricating greases 
are taken in accordance with ASTM 
method D 217-48, by determining the 
depth of penetration of a standard 
cone when released above a sample of 
the grease. The penetrometer, Figure 
5, is an instrument which permits of 
the accurate adjustment of the tip of 
the cone to the surface of the sample 
The cone assembly, which includes the 
stem carrying it, weighs 150 grams and 
provision is made for a dial reading 
in units, each of which represents 0.1 
mm. penetration by the cone. Only 
hard greases, brick greases, 
have the penetration taken in an un- 
worked state, other types being tested 
on a worked basis. “Working” 
sists of adjusting the temperature of 
the sample to 77° F. and then subject 
ing this sample to 60 strokes in a 
grease worker, The worker consists of 
a cylinder « losed at one end and a per 


such as 


con- 


forated disc attached to a top so that 
the dise can be forced back and forth 
through the sample. Following the 
working the top is removed and after 
the sample is leveled off the penetra- 
tion is taken. An automatic grease 
worker, Figure 6, is also in use which 
permits working the grease a deter- 
mined number of strokes up to 100,000. 
The dropping point of a lubricating 
grease is the temperature at which the 
grease passes from a semisolid to a 
liquid state. The apparatus for such 
measurement, covered by ASTM 
method D566-42, consists of a small 
cup with a 7/64 diameter hole in the 
bottom. The grease is spread around 
the outer part of the cup, the cup is 
dropped into a constricted test tube 
and a thermometer inserted so that its 
bulb is inside the cup but not touch- 
ing the grease. The whole is heated in 
a liquid bath until a drop of grease 
escapes from the bottom of the cup. 
The oxidation stability of a lubri- 
cating grease is determined according 
to ASTM method D942-47T by expos- 
ing a weighed amount of the grease 
on glass dishes in a stainless steel 
bomb and in an atmosphere of oxygen. 


Figure 6. Automatic Grease Worker 


urtes Pre 


The assembly is held at 210° F, and 
any decrease in oxygen pressure noted 
after a period of 100 hours, A small 
loss in oxygen pressure indicates a 
satisfactory life in service for the 
lubricant. 

Another test which assures satisfac- 
tory performance of greases for a 
specific use is a wheel bearing test. 
Such a test is conducted with a wheel 
bearing tester, the use of which is de- 
tailed in a proposed method published 
by the ASTM. The tester consists of a 
roller bearing and spindle assembly, 
run at 440 rpm. and held at 220° F., 
after a definite weight of grease has 
been packed in the bearings and hub. 
A grease which softens to a great ex- 
tent or which does not lubricate under 
the above conditions is considered un- 
satisfactory. 

End of Part Ill. Part IV % 
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PROVIDES 
REFRIGERATION 


An Ingersoll-Rand 425-ton steam 
jet water vapor refrigeration unit 
in a butadiene installation. 


om steam jet ejectors, while 
based on a relatively old principle, 
are today utilized to produce refriger- 
ation. In its new dress, a jet of live 
steam at 2 psig or more darting in a 
properly-designed venturi tube greatly 
reduces the pressure over warm water. 
The jet also removes water vapor, 
thereby maintaining the vacuum and 
lowering the temperature of the water 
to that at which it boils, which may be 
as low as 35° F. Such coolers are in 
use today in many industries, such as: 


PAPER + MARINE - BREWING - FOOD 

RUBBER - CHEMICAL + OL REFINING 

AM CONDITIONING - GAS PRODUCTION 
EXPLOSIVES 


Vay, 1949 


we 
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Perspective through compart- 
ment-type cooler with surface 
condenser. Courtesy of Ingersoll- 
Rand Company, 11 Broadway, 


New York 4, N. Y 


Revere is interested in this develop- 
ment for two reasons. First, it is a fine 
example of the way in which American 
enterprise uses its intelligence and 
initiative to obtain new values from 
old ideas. Second, the coolers use 
steam and water, and require non- 
rusting copper alloys of high heat 
conductivity in such forms as conden- 
ser and heat exchanger tubes and 
plates, which Revere makes. ... Revere 
has a great deal of information about 
its alloys and their applications to 
various conditions of use. Why not 
use that knowledge as well as our 
metals? The Technical Advisory Serv- 
ice will gladly cooperate with you. 
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REFINER 


and Other Personalities 


H. F. Peters 
Hydrocarbon Author 
eanwe on a summer cottage in 


southern New Jersey gives H. F. Peters, 
author of the article, “Partial Enthalpies 
of Light Hydrocarbons,” which starts 
on page 109 of this month's 
Perroteum Reriner, a chance to get away 
from it all. Raising two girls and a boy 
keeps him pretty busy also 

A graduate of the Cooper Union 
School of Engineering with a degree in 
@hemical engineering, Peters was assoc- 
fated with Caye Construction Company 
for five years, working on construction 
of sewage treatment plants, hospitals 
and similar projects in and around New 
York City. In 1942 he joined E. I. Du 
Pont de Nemours and Company, Inc. as 
a field engineer on construction of the 
Wabash River Ordnance Works in Clin 
ton, Ind 

Switching over to mechanical engineer 
ing, he was employed by the M. W 
Kellogg Company in its mechanical en- 
gineering division for two years. Peters 
then transferred to Kellogg's gas process 
and light hydrocarbon division as a proc- 
ess design engineer. Since 1948 he has 
worked with Scientific Design Company, 
Inc. on chemical and petrochemical 
plants. Besides doing that, he is an elec- 
trical engineering consultant on indus- 
trial applications of high frequency in 
duction and dielectric heating 


Shell Man Writes 


T. HORRIDGE, author of “Eco- 
nomics of Motor Voltage Selection,” 
Part I of which starts on page 133 joined 


E. T. Horridge 


issue of 


AUTHORS 

















Information, formal and otherwise, about 
the men who write for PETROLEUM 
REFINER as well as others prominent in 


the industry. 














Organist-Chemist 
Offers Handy Index 
W I tolles, via the indexing route, 


has come into PR's columns again, this 
time more than a year after his “Meas- 
urement of Gas Temperatures by Means 
of Thermocouples” appeared. Bolles, 
who is a process engineer at the Texas 
City plant of Monsanto Chemical Com- 
pany, has been working “for almost five 
years, now” on the article “Decimal 
Classification System for Chemical En- 
gineering” which starts on page 140 

The classification system as it now 
stands, asserts Bill, “has gone through 
ten major revisions and as long as it 
is now, it ought to last a lifetime.” After 
it is published, “I don’t intend fooling 
with it any more,” the author declares 
So improvements, if any, apparently will 
have to come from his public 

solles, who was with Socony-Vacuum 
Oil Companies four years in both field 
research and research and development, 
has been a Monsanto man for better 
than two years and helped re-design the 
Texas City styrene plant after the Texas 
City disaster in 1947. He has been using 
the indexing system which he currently 
presents “with considerable success on 
my own files for several years” and “I 
have passed out several dozen copies to 
interested parties in Socony-Vacuum and 
Monsanto, many of whom have adopted 
the system for their own files.” 

Its use has not been without a jibe or 
two at the author who reports that “one 
of the boys in the office says that the 
title of the article should be ‘How to 
Lose Things Systematically.’ ” 

Sut enough of the article 
about the author 

Bolles received his B. S. degree in 
chemical engineering in 1941 from Wash- 
ington University and his M.S. in chemi- 
cal engineering from the University of 
Missouri two years later 

He now lives in La Marque, which is 
a next-deor neighbor to Texas City, and 
he and the Mrs. have a blond, blue-eyed 


and more 


Shell Oil Company, Inc., in 1941, as a 
member of the engineering department 
of the company’s Houston refinery. In 
1945 he was transferred to the construc- 
tion department to assist in the con- 
summation of an extensive expansion 
program for the refinery’s electric power 
generating and distribution facilities. 

Early in 1948 Horridge was assigned 
to the utilities department to participate 
in the operation of the completed power 
generating and distribution facilities and 
to collaborate with the plant's engineer- 
ing and construction deparftmeéents on 
electrical design and construction 
problems 


W. L. BOLLES 


daughter, Gloria, 3 years old and a son 
born last March 

Incidentally, Bolles is a photography 
and radio expert of sorts and another 
of his special interests is piano and organ 
playing. As shown by the accompany- 
ing photo, he serves as organist at the 
Trinity Lutheran Church, La Marque. 


Ames and Tabbert 
Contribute Article 


+ AUTHORS of the article, “Eth- 
ane and Propane Separation Greatly 
Simplified at Dubach”, beginning on 
page 117, are C. B. Ames and T. D 
Tabbert, Fish Engineering Corporation, 
Houston P 
B. Ames, vice president of Fish 
Engineering, was a member of the en- 
gineering staff of Stearns-Roger Manu- 
facturing Company for 12 years, before 
joining Fish when it organized in 1946. 
He was in charge of the engineering and 
construction on the initial compressor 
stations and dehydration plants of Tenn- 
essee Gas & Transmission Company in 
1943-44. Ames has taken part in the de- 
sign and engineering of numerous gaso- 
line and other similar plants during his 
15 years in the oil and gas industry 
Ames has been flying airplanes for the 
past ten years—both as a hobby and for 
business purposes. As a matter of fact, 
the Ames family, particularly the young- 
sters (three boys), are not adverse to 
holiday excursions by air to the Rocky 
Mountains and the West Coast 
Currently he visits construction proj- 
ects flying the company’s 4-place Beech- 
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YOU CAN READ 
the PENBERTHY Reflex GAGE as far as you 
can distinguish between EU\@@and Wil: 





There can be no mistake in reading the Penberthy Reflex 
Gage. Due to the optical effect of the prismatically grooved 
glass, the liquid always shows black, and the empty space 
white. This optical effect is unvarying and absolutely sure. 
As a result, you can read the gage correctly as far as you 
can distinguish black and white . . . read it at a glance. 
There is no squinting to see the meniscus . . . the dividing 
line between liquid and empty space is always sharp and 
unmistakable. 


EMPTY SPACE In addition to standard units, Penberthy Reflex Gages are 


SHOWS also fabricated to customer's specifications from special 
alloys to meet unusual corrosive and temperature conditions. 
They conform with API-ASME requirements. 


Vv N 
Walle PENBERTHY INJECTOR COMPANY 
Established in 1886 
Canadian Plant DETROIT 2, 


LIQUID | Windsor, Ontario Preset] MICHIGAN 
SHOWS : ar ae 








PENBERTHY Reflex 
DROP FORGED STEEL + LIQUID LEVEL GAGES 
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W. T. BRYANT 


craft Bonanza. He likes a good tailwind 
to help things along. A strong proponent 
of safety first, Ames the pilot 
treats his ship properly, it will return 
the tavor 

Tom D. Tabbert, process engineer of 
Fish Engineering, was m the 
famous city of Milwaukee, 
there and is a 
University of Wisc 
cal engineering 

Tabbert started for 
joined the gas-gasoline 
Oil ¢ Tulsa 
years in process design and plant opera 
tion, he left 1944 to enter the employ 
of Fluor Corporation, Ltd. as a process 
engineer in the firm's Kansas City office 
Later he was transferred to the | 
office in Los Angeles. In 1947 he 
& member of th lepartment 
of Fish Eng 
Houston 

Tabbert says that once 
he liked sports 
ing 
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fall tim vitl 
years 
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Cc. B. AMES 


East Texas field is 
stranger to Doc—he was around to help 
build the Hercules gasoline plant at Kil 
Over in Shreveport, he worked as 
for Louisiana Oil Refining Com 
pany and later became superintendent of 
the plant 

Doc and Mrs. Bryant have one young 
ster, William B. Bryant, at the Wood 
River refinery of Shell Oil Company, Inc 

For favorite recreation, Doc 
he prefers salt water fishing. His favorite 
] home-cooked and they 
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Ohio Standard President 
Becomes Board Chairman 


W. T. Holliday, president of Standard 
Oil Company (Ohio), has been elected 
chairman of the board of directors of 
the company. Former executive vice 
president Clyde T. Foster became presi 
dent in the same action by the board 
Samuel H. Elliott, vice president in 
charge of transportation, has been 
elected to the board of directors to suc 
ceed the late A. M. Maxwell 

Holliday will continue in active charge 
of matters of major policy affecting the 
parent company and its subsidiaries 
Foster will take over executive details 
and have direct charge of company oper 
ations 


Luis de Florez Elected 

Rear Admiral Luis de Florez, USNR, 
inventor and developer of aircraft special 
devices, has been elected to the board 
of directors of G. M. Giannini & Com 
pany, Inc., Pasedana, Calif 

During World War II, Admiral ce 
Florez served as Director of the Special 
Devices Division of the Bureau of Aero 
nautics, and as Assistant Chief of the 
Office of Research and Inventions. He 
is a winner of the Robert J. Collier 
Trophy for his wartime contribution to 
safe and rapid training of combat pilots 
and crews 


Magnolia Men Honored 

John W. Newton, vice president, di 
rector and manager of refining tor 
Magnolia Petroleum Company, was 
initiated the Texas Delta Chapter 
of Ti seta Pi, honorary 
tv tk numeers, ata 
Apnil 25 at Texas A. & M 
owing the initiation, he 
linner speech. Vice president 
board of directors of the college, 
ton was a member of the faculty for 
two years following his 1912 graduation 

FE. C. Daigle, chief chemist with Mag 
nolia Petroleum Company in Beaumont, 
elected chairman-elect of the 
Texas-Louisiana Gulf section of the 
American Chemical Society At the 
time Eugene Reeves, supervisory 
engineer with Magnolia, was 
will the 
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to the Petroleum Processing Industry is 
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_. is currently engaged in engineering projects for 
the Petroleum and Iron and Steel industries in the 


United States and twelve foreign countries.* 


The broad facilities and ample resources of the McKee organi- 
zation enable us to undertake all phases of plant design, 
engineering, material procurement and construction of re- 
finery projects of any size in any domestic or foreign location. 


*Argentina Egypt India 
Brazil England Italy 
Canada France Mexico 
China Holland Venezuela 


ARTHUR G. & COMPANY 


= | 
DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM 


ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 
2300 CHESTER. AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 
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Pipe Dolly Aids in 
Plant Maintenance 


Us: of pipe breakdown dolly being 


demonstrated by the crew im the ph 
tograph is a time and labor 
of equipment that was built in the Bay: 
refinery shop of Humble Oil & 
mpany Most of the mate 
nstruction of the dolly 


town 
Refining C 


rial used 


in <« 
is plant salvage 

Che dolly consists of two automobile 
wheels and tires mounted on a curved 


axle \ ngue is securely 
l of the axle on the 
action of the 
head 


1 
axic 


lever or t 
e center 
The lever 

extending the 
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To lift a length 
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HOW— 


A Steel Platform Ladder 


we Inspection Work 


neig s ata W 


venient 
work without leaning against the 

ther ur rtable 
sitions, is a safe, easy method of inspect 
ing gages or installing instruments for 
inspecting the pressure system 


rhe ladder, 


assuming some < 


shown in the photograp 


174 


saving piece 


Maintenance and Operation— 


HOW to pom 


Regardless of the type equipment in use, safety is a prime requisite. In the background of this 
picture one of the crew is holding a snubbing rope, which is tied to the free end of the lever. This 
action prevents possible injury to the crew members. 


single sheet of heavy steel, 
supported by the sides of the ladder and 
straps 


pipe with rods as rungs. The form is a 
sides of the top extend into hooks, which 
slip over the top of the line. The plat 


t h 


is steel 
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Nantucket's new supercharged, 1000 hp 
Cooper-Bessemer diesel, operating with en- 
tire satisfaction and clear exhaust on Sun 
No. Il gas enrichment oil. Unit, driving 
GEgq for, was talled by Hayes Pump 
& Machinery Company. Brston, Mass. 





Nantucket’s New Diesel Burns Heavy Fuel. 


SAVES $11,950 A YEAR! 


ANTUCKET Gas & Electric Company urgently 

needed additional power capacity. Their 
aging steam turbine plant was hardly adequate. 
After carefully weighing all factors, a super- 
charged Cooper-Bessemer diesel was picked for 
the job! 
For one thing, due to existing fuel storage facili- 
ties and the island‘s transportation problems, it 
would be a tremendous advantage to fuel the 
diesel with the same, low-cost heavy oil burned 
in the turbine boiler and used as an enriching 
agent in gas-making. Cooper-Bessemers had al- 
ready demonstrated their ability to operate effi- 
ciently, reliably on Bunker C and other heavy 
oils. 
Secondly, extremely close speed regulation was 
essential. The new unit was to be paralleled with 
the turbine generators and was to power an air- 


craft radio beam requiring exceptional cyclic con- 
trol. Here again Cooper-Bessemers offered proved 
performance. 

These and other problems in this unusual instal- 
lation, including the elimination of smoke, de- 
spite the heavy fuel, were overcome right from 
the start. Consequently, the new engine went 
into service at once. And, by burning heavy fuel 
instead of regular diese] fuel, it is estimated that 
the new Cooper-Bessemer will save $11,950 a 
year at present fuel rates. 

Whether your power need is ordinary or un- 
usual, if you want to know how you can cut your 
power costs year in, year out, check with Cooper- 
Bessemer. 








The 
Cooper- Bessemer 


Corporation 





New York City Washington, D. C. Bradford, Po. 


Sen Froncisco, Collif. 


Seattle, Wosh. Tulsa, Oklo. “Shreveport, la. St. Lovis, Mo 


Parkersburg, W. Va. 
Houston, Dolios, Greggton, Pampa ond Odessa, Texas 
los. Angeles, Colif. 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Carocos, Venezvela Gloucester, Mass, Colmes Engineering Co., New Orleans, Lo. 
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Ethyl-developed research methods 


Here are some of the specially designed research tools 
used by the Ethyl Laboratories to study fuels, engines, 
lubricants and antiknock compounds that you might find 


helpful in your own research efforts. 


pe DEVELOPMENT of experimental equipment and 
procedures that will produce reliable data is essen- 
tial to progress in fuels and engines. During the past 26 
years an important activity of the Ethyl Laboratories 
has been the development of procedures for research on 
problems relating to engines, fuels, antiknock com- 
pounds, and lubricating oils 

One of the earliest contributions made by Ethyl was 
the octane number scale, and this was followed by the 
development of the first generally distributed knock 
testing engine. Many other procedures developed by 
Ethyl can prove equally useful to the refiner who is 
desirous to obtain 


e. More effective application of his products to the 
range of conditions encountered in Service. 


b. A better understanding of the relationships 
between petroleum products and engines. 


Ethyl Lab- 


Examples of procedures developed at 
Qratories: 


1. Duplicating “‘road’’ operation in the laboratory. 
The duplication in the laboratory of the road perform- 


ance of engines, requires a schedule of operation 


simulating the variations in engine speed and load which 
are characteristic of road operation. Different types of 
mechanisms—employing pneumatic, electrical and elec- 
tronic principles—have been devised for reproducing 
these variations. Fig. 1 shows one type of automatic 
mechanism which employs a perforated “‘piano’’ roll to 
operate both dynamometer and engine controls to sim- 
ulate any desired pattern of road operation. For example, 
Fig. 2 shows how closely the effect of lubricating-oil type 
on valve life as determined on the road may be duplicated 
in the laboratory. 


2. Multicylinder engine “‘knocking’’ research in 
single-cylinder engines. Some years ago Ethyl en- 
gineers measured the variations in the distribution of 
fuel to the cylinders of engines. It was shown that an ir- 
regular pattern of fuel distribution prevailed and that 
this had a pronounced effect on the knocking tendency 
of engines and on the relative performance of fuels of 
different composition. Ethyl engineers developed a bled 
manifold (Fig. 3) for use with single-cylinder knock 
testing engines. This manifold permits, under steady 
operation, the simulation of transient conditions in re- 
spect to fuel distribution existing in multi-cylinder 
engines. 


Fig. 1.“Plastic Highway.” This special equipment employs a perforated 
plastic tape for the control of engine speed and torque simulating in- 
doors the variations found in actual road service. 


4 *, 
on dy % ore sub- 





Fig. 2. Chart below shows that when engi 
jected to the same program of variations in speed and load as encoun- 
tered in road service, comparable performance is obtained. 
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Fig. 3. Cross-section of bled manifold for “knocking” research 
on single-cylinder engines under conditions simulating unequal 


fuel distribution encountered in multi-cylinder engines. 
Fig. 4. Apparatus used to determine the tetraethyliead content of gasoline 


... an Ethyl! development now widely used. 


3. Procedures in analytical chemistry. Control of 
antiknock quality requires accurate analytical proce- 
dures. An example of progress in this field is the develop- 
ment of an accurate and rapid method, now widely 
used, for the determination of the tetraethyllead con- 
tent of gasoline (Fig. 4). 


4. Testing engine metals under simulcted opera- 
ting conditions. The Ethy! Laboratories designed and 
built for the U. S. Army Air Forces a special furnace 
Fig. 5), which subjects samples of metals used for engine 
construction to controlled tensile stress under alternate 
heating and cooling in an atmosphere of combustion 
products similar to that in engines. This equipment is 
used by Ethyl and other laboratories for the testing of 
steels for valves and other engine parts. 


Since 1923 it has been Ethyl's objective to render a 
complete antiknock service. The development of re- 
search equipment and procedures is just one part of 
the over-all Ethy! research effort designed to improve 
“Ethyl"’ antiknock compound and to aid refiners in 
the economical production of satisfactory gasoline. 


This message is the fourteenth in a series dealing with 

problems encountered by refiners in producing gasoline 

for today's and tomorrow's engines, and the contribution Fig. 5. Furnace developed by Ethy! for the testing of metals employed in 
of the Ethy! Corporation to their solution. Future messages engine construction under conditions comparable to those found in 
will discuss other phases of these problems. actual engine service. 


—_— 
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SINCE 1923 —Continuous Research to Provide Better Antiknock Service 


ETHYL CORPORATION 
RESEARCH LABORATORIES 


DETROIT, MICHIGAN .. . 1600 WEST EIGHT MILE ROAD 
SAN BERNARDINO, CALIFORNIA ... 2600 CAJON ROAD 








HOW— 


New Procedure Facilitates Welding 
4-6 Chrome Pipe for Refinery 


This welder is using a new procedure for welding 4-6 chrome pipe, which was devised by Houston 
Pipe and Steel, Inc. The method employs preheating with oxyacetylene to bring the temperoture of 
the joint to 600-800° F. for welding. Then temperature of the joint is raised to 1200-1350° F. 
and the joint wrapped with asbestos tape to a minimum of one inch and cooled to room temperature. 

According to certified laboratory tests, the weld showed ultimate tensile strength of 73,200 psi. 
The firm reported that it used the procedure for welding chrome pipe for a large oil refinery and 

the job was completed satisfactorily, quickly, and inexpensively 


A NEW procedure for welding 4-6 ultimate tensile strength of 73,200 psi., 


chrome pipe has been devised by Hous 
ton Pipe and Steel, Inc Houston, for 
use in the welding of chrome pipe being 
fabricated for installation in a large oil 
refinery. According to M. Van Blaircom, 
chief engineer of the company, the new 
technique does not make the weld metal 
so hard that it becomes brittle. Labora 
tory test certified by Shilstone Testing 
Laboratory of Houston, showed 
The weld showed an 


very 


lesirable results 


178 


and a satisfactory rating on a 180-degree 
t bend. The Brinell hardness in the 
vas indicated as 248, and in the 

\ Charpy impact notched test, 

in the weld metal at 70 degrees, 

was 49.0 toot-pounds. Chemical analysis 
f the weld metal showed 7.73 percent 
ye in the weld and 4.53 percent 
yme in the pipe. Van Blaircom stated 

that where greater ductility and elonga- 


mn was required, a furnace anneal at 


HOW TO— 


Use Steam Line 
Insulation Efficiently 


R, GARDLESS of the thickness used, 
a surprisingly large loss of steam super- 
heat may occur if the diameter of the 
steam line is too large for the desired 
steam flow conditions, according to the 
Magnesia Insulation Manufacturers As- 
sociation 

Such a case occurred recently in a 
plant where an outdoor line, 6 inches 
in diameter and 925 feet long, with an 
ambient air temperature of 80°F., was 
used to transmit superheated steam at 250 
psi. and 600° F. This line was insulated 
with 2 5/16-inch-thick, 85-percent mag- 
nesia pipe insulation. However, the steam 
temperature at the end of the line was 
only 450°F. 

Analysis indicated 
velocity in the line was only a little 
over 1300 feet per minute, whereas it 
could well have been between 6000 and 
10,000 feet per minute without excessive 
pressure drop. The result was that, due 
to the relatively large size of the pipe 
for the steam quantity handled, there 
was a large drop in superheat. Also, 
the investigation showed that simply 
increasing the amount of insulation 
would have no appreciable effect on the 
extent of superheat The recom- 
mendation was that it would be cheaper 
and more satisfactory to replace the 
6-inch line with a 1% or 2-inch pipe, 
insulated with 3-in-thick, 85-percent 
magnesia 


that the steam 


loss 


Design 


Literature on correct procedure for 
piping system design, recommended 
pipe sizes, steam velocities, flow condi- 
tions, etc., may be obtained from valve 
and piping manufacturers and fabrica- 
tors. The information is available in the 
various engineering handbooks, also 
Literature on recommended thicknesses 
of insulation can be obtained from the 
Insulation Manufacturers As- 
Washington 4, D. C 


Magnesia 
sociation, 


1600 degrees after the 
had cooled, which resulted in an average 


elongation of 40 percent in 2 inches 


was given pipe 


Preheating 
results 


“The 


without 


excellent test proved 
a doubt the practibility of our 
new procedure,” he declared. “We used 
it throughout the production of the 
chrome pipe and the lot was completed 
satisfactorily, quickly, and inexpensively.” 

In the new process, a large preheating 
tip with oxyacetylene was used first to 
bring the temperature of the joint up to 
600-800° and keep it there while the 
welding was done using General Electric 
chrome electrode Type W-1502 (ASTM- 
AWS Spec No. E-502). After this, the 
temperature raised to 1200-1350° 
and the joint was wrapped with asbestos 
inch 


was 


tape to a minimum thickness of 1 
and cooled to room temperature 
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will deo you a world of good! 


May, 1949—A Gulf Publishing Company Publication 


“Task Metals” for industry 


War other wire cloth offers you so many life-length- 
ening properties as that made of Monel*, Nickel or 
Inconel*. 

These metals are called “task metals.” And for good 
reason! They’re rustless . . . corrosion-resisting . . . 
strong ... tough. They stand abrasive wear. They en- 
dure extreme temperatures. They protect product 
purity. 

All meshes and weaves are available for your filter- 
ing, screening or conveying needs. 

Monel, Nickel and Inconel wire cloth is easy to 
join, too. Do it by brazing, soldering or welding. You 
get strong joints that do not deteriorate in service. 

The next time you replace or install wire cloth, 
investigate the “task metals.” Thanks to easy working 
qualities, weavers produce wire cloth of Monel, Nickel 
and Inconel at prices comparable to what you now 
pay for cloth of less durable metal. Fine weaves of 
Monel often cost less! 


Consult any quality weaver. He'll be glad to rec- 
ommend types and quote prices. For booklet, 
“EstastisHep WEAVERS,” write to our Frank Bailey. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. *Reg. U. 8. Pat. Of. 








To the users of 


BELFIELD 


CONTROL 


VALVES 


* 
The “World’s Largest Organization 
for Advanced Instrumentation and Control” 


is at your service 


* 


With its consolidation as part of the Honeywell 
organization, the Belfield Valve Division gains 
new engineering and service facilities which 
will be reflected in additional benefits for you. 


The Honeywell organization pledges a con- 
tinuance of the prompt, courteous service 
which it has been Belfield’s aim to offer. 


Your inquiries are invited. WORLD'S 
WA teis3 
ORGANIZATION 
FOR ADVANCED 
INSTRUMENTATION 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BELFIELD VALVE DIVISION 
443 N. Broad St., Philadelphia 23, Pa. 
Offices in principal cities of the United Stotes, Canada and throughout the world AND CONTROL 


Write for our newest catalogs on Diaphragm Control Valves: 
Series 700 for wide-band proportioning control. 

Series 70 for narrow-band proportioning or on-off control. 
#501A ... pilot piston type for small or “pilot’’ flows 
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Railroad Uses of Diesel 
Fuels, Lubricants Increase 


Railroad use of diesel fuel oil will 
increase approximately 36 percent in 
1949 over 1948, 27 percent in 1950 and 
21 percent in 1951 according to a study 
made by Socony-Vacuum Oil Company, 
Inc. Consumption of lubricants by diesel 
locomotives will increase at about the 
same rate, A. J. McIntosh, economist 
for the company, said. In 1948 diesel use 
was estimated at 30 million barrels and 
lubricant use at 330,000 barrels 

“IT feel sure that if the railroads con 
tinue to find the diesel engine as efficient 
as they have in the past, that the rail- 
roads and the petroleum industry will 
work out some satisfactory solution to 
provide this supply at a price commensu- 
rate with the value of the product,” Mc- 
Intosh stated 


Shell ‘Union Oil Elects 
Four New Board Members 


Shell Union Oil Corporation has 
elected four new directors, raising the 
board membership to 18. The new di- 
rectors are Cason J. Callaway, Stanley 
W. Duhig, H. Bloemgarten and J. W 
toyle 

Owner of the Blue 


Springs Farm in 


Hamilton, Ga., and Callaway is a direc- 
tor of U. S. Steel C orporation, Chemical 
Bank and Trust Company of Georgia 

Vice president and treasurer of Shell 
Union since 1938, Duhig has been as- 
sociated with the Shell group since 1910 

Bloemgarten is managing director of 
Royal Dutch Petroleum Company and 
Batavian Petroleum Company and a di- 
rector of Shell Caribbean Petroleum 
Company 

Boyle, with Shell since 1922, is also 
a director of The Shell Transport and 
Trading Company and Shell Caribbean 


Du Pont Holds Open House 


E. I. Du Pont de Nemours and Com- 
pany, Inc., held open house April 1 for 
officials of the petroleum industry in the 
Gulf Coast area to inspect facilities of 
the company's petroleum chemicals lab- 
oratory in Houston. The laboratory was 
established to serve oil refiners in Texas, 
Louisiana and New Mexico in cori- 
nection with their use of oil chemicals 
marketed by Du Pont. 


Bareco Names Clary 


B. H. Clary has been elected a vice 
president and a member of the board of 
Bareco Oil Company. He succeeds the 
late H. V. Blaxter 


Calendar of Meetings 








American Institute of Chemical 
Engineers, Regional Meeting, 


Tulsa. 

American Seenieom Institute, 
Division of Marketing, St. Louis, 
Jefferson Hotel. 

— Gas Association, Natural 


as Department, Spring Meeting, 
Ae Lick, French Lick Springs 


Hotel. 

Liquefied Petroleum Gas Association, 
Annual Convention and Trade 
Show, Chicago, Palmer House. 

Interstate Oil C mp Co 


Instrument Society of America, 
Annual Meeting, Toronto, 
Canada, York Hotel. 

American Gas A ‘Association, Executive 
Conference, San Francisco, 
Fairmount Hotel. 

— —) — Protection Association, 

. Fairmont Hotel. 
ou Heat Inetitute of America, Annual 
Meeting, Boston, Statler Hotel. 

Pennsylvania Gas Association, 
Annual Convention, Wernersville, 
Galen Hall. 

American Gas Association Production 
and Chemical Conference, 

New York, Hotel New Yorker. 

Society of Automotive Engineers, 
Diesel Engine, New York, 
Engineering Societies Building. 

The Natural Gas and Petroleum 
Association of Canada, Annual 
Meeting, London, Ontario, 

Hotel London. 


ee * a Short Course in Gas 
Pontes. Kingeville, Texas, 
A “x Col 








1949 


JUNE | 
5-10 | Society of Automotive Engineers, 

Summer Meeting. 

Instrument Society of Am " 
Annual Convention, Lg Louis, 

| Municipal Auditoriu 

16-20 | Canadian Gas Association, “Annual 

| Convention, Lake of Bays, 
Ontario, Couada, Bigwin Inn. 

American Gas iation, Annual 
Convention, Chicago. 

Michigan Gas Association, Annual 
Convention, Mackinac Island, 
Grand Hotel. 

National oe Os Counell, Chicago, 
Morrison 


The American ~ a of Mechanical 
Engineers, Semi-Annual Meeting, 
San Franc 


12-16 


| 
17-20 
24-25 


24-28 
27-30 


American Society for Testing 
Materials, Annual Meeting, 
Atlantic City, Haddon Hall, 
Hotel Chalfont. 





United Nations Scientific Conference 
on Conservation and Utilization 
of Resources, Lake Success. 





Instrument Society of America, 
National Conference and Exhibit, 
St. Louls, Municipal Auditorium. 

National Petroleum Associat 
Atlantic City, Hotel Traymore. 

American Institute of Chemical 
Engineers, Montreal, Canada, 
Mt. Royal Hotel. 

National Butane-Propane Association, 
St. Louis. 

The American Society of Mechanical 
Engineers, Fall Meeting, Erie. 
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Robert Scholl Named to 
Esso Post, API Committee 


Robert H. Scholl has been appointed 
general counsel of Esso Standard Oil 
Company. Associate general counsel 
since 1946, he suc- 
ceeds Edwin S. Hall, @ 
who continues as vice 
president and direc- 
tor of the company. 

W. R. Boyd, 
president of 
American Petroleum 
Institute, has named 
Scholl to member- 
ship on the American 
Petroleum Industries 
Committee to fill the 
vacancy caused when 
Hall relinquished his 
committee member- 
ship to undertake a 
special assignment with Esso 


Scholl 


“‘Weighted Index"’' Octane 
Number Offered by Phillips 


A “weighted index” octane number 
is the best single test of the perform- 
ance of motor fuel, according to R. C 
Alden, director of research for Phillips 
Petroleum Company. This means “an 
averaging of proportioning of the Motor 
and Research octane numbers,” he ex- 
plained. “This weighting can be on a 
50-50 basis between the two laboratory 
octane numbers.” Actually, however, it 
was Phillips’ opinion “that the Research 
octane number should receive more 
emphasis than the Motor octane num- 
ber.” 

Claiming that the current stress on 
gasoline Research octane numbers and 
on “jump” is an over-emphasis of the 
actual technical facts, Alden said that 
“automobile engines cannot forget 
Motor octane numbers just because the 
oil industry wants to talk about Re- 
search octane numbers.” 

Motor fuel surveys show “that the 
Research octane number millenium has 
not arrived, at least in the central area 
of the United States,” Alden said, and 
“it seems that there must be a lot of 
wishful thinking leading to the conclu- 
sion that Research octane number levels 
of 80 and 86 for housebrand and pre 
mium gasoline can be obtained over- 
night.” 


Indiana Standard Refinery 
Employes Win Safety Award 


The distinguished service to safety 
award of the National Safety Council 
has been presented to employes of the 
Sugar Creek, Mo. refinery of Standard 
Oil Company (Indiana) for working al- 
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BLADE PROTECTION 


Made Possible by Nozzle Location 


In the Terry Solid-Wheel Turbine, the buckets prevent damage to the 
steam enters the buckets from the blades even though excessive thrust 
top, not from the side of the wheel, should tend to move the shaft. 

as shown in the illustration above. );. feature and others, as import- 
This permits a one inch clearance on ant, are described in detail in Bulletin 
either side of the wheel. In addition, $116 which will be sent to you on 
projecting rims on each side of the request. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


T-175 


In 
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rue )/\ oni... NGAA Names James E. Pew President; 
Francis Edgar Rice Gets Hanlon Award 


C. PRYOR, Associate Editor 


most 14 months without loss of time or 
disabling injury because of accident 

The Sugar Creek safety record 
covered one year, one month, and 21 
days from October 2, 1947, to November 
23, 1948. During this time the 1237 em- 
ployes worked 2,669,039 manhours with- 
out loss of time or disabling injury be- 
cause of accident. This safety record 
represented a reduction in accident-fre- 
quency rate of 2.64 and a reduction in 
accident-severity rate of 448 over the 
previous corresponding period 

This is the second time a Standard 
refinery has met the requirements for 
the award. Whiting, Ind. refinery em- 
ployes won the other award 


Dr. W. E. Hanford Elected 
Vice President of Kellogg 
Dr. W. E 


leum and chemical 
elected a vice president of 
Kellogg Company, 
the election taking 
place at the annual 
meeting of the com- 
pany’s board of di- 
rectors. All other of- 
ficers of the company, 
including M. W. Kel- 
logge as board chair- 
man and H. R. Aus- 
tin as president, were 
re-elected 

Nationally promi- 
nent in many fields 
of research, Dr. Han- 
ford joined Kellogg 
in 1946, coming from 
General Aniline and Film Corporation 
where he was director of research. He 
was appointed to the newly created post 
of director of petroleum and chemical 
research in 1948 


Hanford, director of petro- 
research, has been 


The M. W. 


Hanford 


New Product Development 
Unit Formed for Cyanamid 


American Cyanamid Company has 
formed a new product development de- 
partment with George W. Russell man- 
ager. One of its functions will be to de- 
termine whether there are economic uses 
for selected products which have been 
developed in Cyanamid’s research lab- 
oratories, for which sales applications 
are not yet established At present, most 
of the group’s activity will be devoted to 
the evaluation of organic nitrogen com- 
pounds 

The group also will conduct market 
research on currently manufactured 
products, as well as those in the de- 
velopment stage. 


Koppers Names Naylor 


G. W. Naylor, 
ager of manufacturing for Sun Chemi- 
cal Corporation, has been named man- 


formerly general man- 


ager of the development section, chem- 
ical division of Koppers Company, Inc., 
Pittsburgh 

He joined Sun Chemical in 1945, after 
a score of years with Sherwin-Williams 
Company, and was responsible for Sun’s 
production, research and engineering. 
He is a graduate of Cornell 
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Rice, 
Company, 


vice president, 
Bartles- 


Francis Edgar 
Phillips Petroleum 
ville, Okla., was pre- 
sented with the Han- 
lon Award, highest 
honor of the natural 
gasoline industry at 
the Natural Gaso- 
line Association of 
America’s 28th annual 
convention in Fort 
Worth, April 20-22. 

Presentation of the 
award to Rice was 
made by C. R. Wil- 
liams, vice president, 
The Chicago Corpora- 
tion, Corpus Christi, 
and president of the 
NGAA. Rice is the thirteenth recipient 
of the award, which is presented each 
year by the NGAA for outstanding serv- 
ice to the natural gasoline and cycling 
industries. The award was given by E. I. 
Hanlon, president of the Hanlon Com- 
panies and chairman of the board of the 
National Bank of Tulsa 


New NGAA Officers 

Pew of Sun Oil Company, 
Philadelphia, was elected president of 
NGAA and John Atkins, The Parade 
Company, Shreveport, La; John F. 
Lynch, La Gloria Corporation, Corpus 
Christi; T. S. Taggart, Standard Oil 
Company of California, San Francisco, 
and Albert H. Weil, United Gas Pipe 
Line Company, Shreveport, La. were 
elected vice presidents. 

Memebrs of the Natural Gasoline 
Supply Men's Association also elected 
new officers as follows: J. N. McClure, 
Elliott Company, Tulsa, president, suc- 
ceeding Roy R —_ Nordstrom Valve 
Company, Tulsa; L. L. Dresser, Dresser 
Engineering C > Tulsa, vice presi- 
dent and Dallas S$. Deem, American Air 
Filter Company, Tulsa, second vice 
president. M. E. Duncan, Johns-Manville 
Sales Corporation, Tulsa, was elected 
treasurer, and William F. Lowe, Tulsa, 
was reelected secretary. 

Thirteen new directors were elected 
by the supply men’s group for two year 
terms, as follows: M. W. Conn, Perco 
Division, Phillips Petroleum Company, 
Bartlesville; J. N. McClure, Elliott Com- 
pany; E. P. Shelton, Chicago Bridge & 


Rice 


James E 


Sohio, Sun Collaborate In 
Pipe Line and New Company 


A 1000-mile, 22-inch pipe line carrying 
crude from Texas, Arkansas, Louisiana 
and Mississippi to refineries in Ohio and 
Kentucky is to be constructed and op- 
erated by Mid-Valley Pipeline Company, 
organized last month. The Standard Oil 
Company (Ohio) and Sun Oil Company 
have made initial subscriptions in equal 
part to the capital stock of the company 
Sohio has refineries at Toledo, Lima, and 
Cleveland, Ohio and Latonia, Ky. Sun’s 
refinery is at Toledo 

The line will have a capacity of 140,- 
000 barrels daily at the Lima terminus 


A Gulf Publishing Company Publication 


Works, Tulsa; George L. Guden- 
Delta Engineering Corporation, 
Houston; M. H. Kotzebue, Gasoline Plant 
Construction Company, Houston; R. D 
Ricketts, The Fish Engineering Corpo- 
ration, Houston; M. Roths, Brown 
and Root, Inc., Houston; J. A. Mussler, 
Continental Supply Company, Dallas; 
J. L. Tullis, J. B. Beaird Company, Inc., 
Shreveport; E. C. Wise, General Electric 
Company, Dallas; W. H. Edwards, Su- 
perior Manufacturing Company, Am- 
arillo, Texas; Ray T. Jenkins, The Mar- 
ley Company, Inc., Kansas City, Mo., 
and Ray E. Miller, E. I. duPont de- 
Nemours and Company, Inc., Wilming- 
ton, Del. 


Iron 
rath, 


NGAA Research Reports 

First general session of the meeting 
was devoted to the scheduled reports 
made by chairman of the various NGAA 
research committees, which seek new 
technical standards for testing the light 
products of natural gasoline plants. 
Several of the reports dealt with the 
field testing of natural gases and studies 
of corrosion in gas- condensate wells 
The reports included “The Accuracy 
of Low Temperature Fractional Analysis 
of Liquid Hydrocarbon Mixtures”, A. J. 
Miller, Phillips Petroleum Company, 
chairman of the fractional analysis com- 
mittee; “Tests for Determining the Liq- 
uid Content of Field Gases”, W. H. 
Vaughn, Tide Water Associated Oil 
Company, chairman of the field gas test- 
ing committee; “Modifications in LPG 
Test Methods’’, H. A. Montgomery, 
Warren Petroleum Corporation, chair- 
man of the Corrosion Research Project 
Committee, and “Report on NGAA Pro- 
posal to ASTM for 15-pound Rvp. Win- 
ter Motor Fuel”, Kenneth Bottenberg, 
Phillips Petroleum Company, chairman 
of the motor fuel sub-committee. 

Ralph Hock, reservoir engineer, Cot- 
ton Valley Operator's Committee, in his 
presentation, “Performance and Effi- 
ciency of Gas Cycling Operations”, dis- 
cussed the changes in reservior condi- 
tions during ten years of cycling and 
repressuring the Cotton Valley gas-con- 
densate field. The latest developments 
in motor fuel trends were presented by 
C. H. Van Hartesveldt, Thompson Vita- 
Meter Corporation, in his address, Prog- 
ress Report an Anti-Detonant Injection 
in Automotive Engines”. Recent full- 
scale road tests in Ohio where small 
quantities of an alcohol-water mixture 
was injected into the fuel system to im- 
prove the anti-knock rating of the fuel 
were discussed. 

“Trends of the Times” was the title 
of an address by Richard Wagner, presi- 
dent, The Chicago Corporation, on the 
broad economic and political trends and 
their effect on the national economy. 
(This address appears on page 89.) How- 
ard Felt, vice president, Warren Petro- 
leum Corporation, in his address, “Some 
Warnings for the LPG Manufacturer” 
discussed production trends and uses for 
liquefied petroleum gases. ] Harris, 
Stanolind Oil & Gas Company, outlined 
the highly successful job training pro- 
gram of his company in his presentation, 
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\ 9 of Illinois, Massachusetts Institute of 
ONTH “j Technology and Rice Institute. Chem- 
THE ece istry fellowships are being continued at 
the University of Texas, Ohio State 
University and the University of Okla 

homa 
I NGAA delegat California Standard Lowers 


ee wee Disabling Accident Rate 


Rae © 


rt N 
Establishment ta 
in the frequency rate 
cidents throughout its ei 
departments during 1948 
Bennett Prutton nounced by Standard ¢ 
California 


Mathieson Makes Changes | "3'« was down 
In Operating Management vehicle accidents, taken sep: 


14 percent below the av 
Mathieson Chemical Corporation has past five years 
appointed Dr. Carl F. Prutton vice presi The 
lent-dir tor o operat s ] +} ps . . 
ent-dire« t t perat ” i all V ompany’s plants or facilities during the 
mmpany s plants and Arthur T. Bennett, year 
‘ nt. has beer ] ‘ } 
» has been pli fin charge Certificates of Safety Achievement are 
acquired en he neesented + +} : 
 . t e presented to five ot e operating 
»s yhit } 7 
ulphur - departments for reductions of 25 percent 
Vas named vit ‘ re trom their ; t industrial 


« rate was 


re were no fatalities 


lants acquired accn t frequency 
hosphate and 
he Saltville, Va 
been manager 
resident and 
La., wher C. J. Tighe, recently 
alkali and tendent of the new g; 
Stanolind Oil and Gas 
n in 1948, Dr Ulysses, Kar previously 
Vepartment « field project engineer 
ngineermneg « in charge of construc 
rhe installation Ss 
plants that Stanol l 
eration during the 
1949. The others are 


Government, NPC Disagree _*!#"'s # Powell, W) 


Texas, and a cycing 


On Some Oil Policy Views lexas 


a iment OS8ele’S Spencer Chemical Adds 
Robert Schramm to Staff 
W. Schr: has been added 


t Spencer 


' Robert Vroom Promoted To headquarters at 
Peabody Executive Post 


planni t nst 
addi 

facilities at its Jay 
hawk Works at Pitts 
burg, Kans. Produc 
tron capacity of an 
hydr ammonia 

will be imecreased an Schramm 
estimated 30,000 to 

40,000 tons annually, and production ca 
acity of methanol will be increased 
ightly. Construction work will be done 


Pan American Fellowships fe ee eee he 
Continue for 1949-50 Year hemical Construction Corporation will 


architect engineers on a portion of 
. ti , 
g Corporatior project. Actual construction will be 
, shortly and the tentative completion 
nistry and chemi di has been set for April, 1950 
1949-1950 aca 
! 
re placed 
fa tellan Oil Movie Catalog Issued 
student “Movies About Oil,” a catalog of m« 
tion pictures ; it the oil industry which 
tells where and how they may be ob 


tional production 


granting grac 


tained, has been prepared and is being 
listributed by the Oil Industry Informa 
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New 50,000,000 cv. ft. natural gas plont of the Hunt 
Oil Compeny in the N. E. Lisbon Field neor Lovisiona. 


The two new plants shown above were engineered, 
designed and constructed simultaneously, and both con- 
tain equipment which we salvaged in the dismantling 
of the Hunt Oil Company’s absorption plant in the 
Long Lake Field near Palestine, Texas. 


Yes—our service starts with the mere idea of a gas recovery, 
pressure maintenance or dehydration plant and continues 
through every phase of designing, engineering and construction 
to completion and full, efficient operation. 


DELTA ENGINEERING CORPORATION 


2121 SAN FELIPE ROAD P. O. BOX 6523 
CONSTRUCTION 
HOUSTON, TEXAS — U. S. A. 
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Committee to oil companies, service 
and libraries 
fling, it lists 


ym panies, 


clubs, colleges, schools 
Letter sized for 
available from oil c« 
educational 
addition to 
films may be 
lengt! 


is In ¢ 


easy 
movies 
trade associations, 
vernment. In 


associa- 
tions and the g 
telling how and where the 
shown, the catalog gives the 
each film, whether or not it 
and whether it is sound or silent 


lress 50 West 50th, New York 


Chemical Group Elects 


T 
ercia 


Two Standard Subsidiaries 
Appoint Vice Presidents 


F. W. Maye been ay 


New Barreling Plant Opened 


ee 


< ~ 


> he 


Douglas Oil Company of California began operations recently at its new barreling plant shown 

above. Located at the company's Clearwater, Calif., refinery, the plant is capable of handling 

2000 barrels in 12 hours. Designed and built by the engineering staff of Douglas at a cost of 

$60,000, the plant is considered to be one of the most modern on the West Coast. L. A. Whitlock, 
director of refining, is in charge of all plant operations. 


eme” by 
n witl change 
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J. S$. Leach Is Director 


J Sayles..Leach has beet 


The Texas 


elected 


1938 he st 
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lent before 


ffice in 1927 


Letcher Named Director 


elected to the 
Oil Company 
Standard since 1911, 

ler] t} 


Letcher has beer 
e of Standard 
ua. Witl 
vent to work as a clerk in 


ring department ] r be 


€ 


I 
came chief clerk in the ger al it 


sditeor nd 


then assistant general at 


general audit 
secretary and comptr 
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elected 


and a vice president in 
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Project Constructior Tp 
! 1 


State | 


Avenue 


Gas Turbines Are Tested 


(sas Com 
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a line near 
a centrifugal 
' ! ssa) 


Gordon Kiddoo Establishes 
New York Consultant Office 


Gordon Kidd has 
10 Fifth Avenue, New 


nsultant work. He 


opened offices at 
York 11, doing 
specializes in syn- 
of fuels 

natural gas, oil and 
fluidization of 
s d ‘ cation and utilization of 


co an il plant design and opera- 


thesis gas production; synthesis 
and chen Is from 


coal y ! roduction; 


r several years he ciated 
Hydr rbon Researcl Kid- 
. . Was i ; ul eT tor at the 
Montebel 
Company for moving to the 
York office 


livision of the « 


Was a55 


Texas 
New 


research 


technical and 
mpany 


Corrosion Leaders Receive 
NACE Achievement Awards 


In recognition of his achievement in 
the field of corrosion science, Dr. R. B 
Mears, manager of the h labora- 
tory of Carnegie-Illinois Steel Corpora- 
tion last month was presented the 1949 
Willis Rodney Whitney Award at the 
National Association of Corrosion En- 
gineers annual meeting in Cleveland, 
Ohio. He mi resident of the 


researe 


ASsor 

F. L. La Que, i ar the cor- 
rosion engineering secti Internat- 
onal Nickel Company, Inc., pre- 
sented the 1949 Frank Newman Speller 
Award in recognition of his achievement 
in the field of engineering He is past 


of NACI 


was 


president 


Accident Rates Reduced 


Ith R 1948 computations « 
18,445 more employes than in the 
ous year, the r 
(number per 1 


vered 


trequency 
injuries 
vorked) 
etroleum industry, 
rted. This is the third 
There 
severity rate 
1000 hours wor 


dropped 6.7 


I 
I 
1942 
crease in 


st per 


also was 
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Light & Power 
Soaring Demand Brings 
Record Expansion in 
Electricity Production 





Factors: New Crop of Stores 





And Factories; More Home 
Appliances; Big Farm Use 


—_— 


An $8,500,000,000 Investment 


__ 


By Roseart H. SELiritz 
Electrically minded Americans have 
ged the nation's electricity makers into 
biggest power expansion program the 
id has ever seen. 

bnail measures of its magnitude: 
to U. S. power making facilities 
ar 1939 are by themselves greater 
mbined generating capacity of 
Great Britain. New capacity 
completed in the next three 

s as much as has been 


-making com- 


The Wall Street Journal, 
February 21, 1949 





10% 


The power generating facilities designed 
and constructed by Stone & Webster 
Engineering Corporation through the years 
total over 6,000,000 kilowatts, equivalent to 
one-tenth of the total generating capacity 
of allelectricai utilities in the United States. 

Work of the Corporation currently in 
progress for leaders in the industrial and 
public utilities field in all parte of the 
country will increase this total over 2,000,000 


kilowatts. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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and permanent-total disabilities for 1948 
amounted to the 
100,000 emploves 
1947 


ports of 
} 


equivalent of 24.8 per 
a 19 
Tabulation was based on re 
243 oil « 


470,832 persons 


2 percent decrease 
trom 


mpanies employing 


J. R. Carringer Retires 
After 45 Years With Esso 
>: © 


1 Oil ¢ 


arringer, vi 
the president 


ompany, retir 


Carringer 


was appointed assistant general 
of New Jersey 
ilar pe 
1936 


refineries i 

sin sition tor 
Elected 

manager of ma 


named a vice 


assumed a 
unpany refineries in 
and general 
in 1940, he was 
1943. He 

rlier 


ea 


assistant 


became 


this vear 


Robert Friedman Suggested 
For Oil, Gas Division Post 


I ‘ , Petroleum ( 
Friedman f 


ouncil has 
director 
the De 


acting d 


Ssuggestec 
of the gas division of 


the Interior. Now 


Friedman said |} 


partment ot 
please 
vernment 


rector was 
but has want@d t « Z 
service.” He has promi dt 

| hortly 


recmion Ss 
mmiuttees 


ann ince 
his 
standing com 
oil indus 
the 
having 


All « 
mittees and the c« 
try manpower 
Council at its 


served 


except 
mmittee on 
were discharged by 
recent meeting as 


their purposes 


Need for Speedy Synthetic 
Fuel Program Diminishing 


Increased natural crude 


necessity ola 


the commercial 


supplies of 
has diminished” the 
speedy development of 
synthetic program, FE. \ 
Murphree, president of Standard Oil 
Development Company, wrote in a re 
cent letter to Senator Martin, Repub 
lican, Pennsylvania. At the time 
Murphree asserted that if “cost of crude 


fuels 


liquid 


Same 


oil production 
thetic oil large 
m time mpetitive wit 
fuels produced from petroleum.” 
Standard Oil Development and Pitts 
burgh Consolidation Coal Company are 
developing a coal -to-oil pilot plant 
Library, Pa. As a result of experiments, 
Murphree said, 
standpoint we «di 
synthetic pr 


continues to rise, syn 
will 


liquid 


capacity on a scale 


become c« 


from an ec 
not 


onomic 
that 
present state ot 
development is competitive with the 
manufacture of products trom petro 
We do feel however that more 


believe the 


cess im its 


} 
eum 


substantial improvements than those we 
are needed to make the 
production of oil products from coal, 
competitive present price struc 


now torese¢ 
under 


tures 


LPG Requirement Would 
Mean Many Plant Changes 


required to 
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Brigadier General 
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laily He 
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additions m most 
PG in 
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or extensive 
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refineries will not be 
schemes 
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ust somehow 
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ny by existing processing 
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was claime 
t practical “the rehner 
the i 
process 
LPG int 
t 


ducts 


little choice an 


Corrosion Course Studied 


Refin 
Refinery 
chairman of a 
named by South Central 
the National Association of 
Engineers to get a consensus 


Cities Service 
ine ¢ 
Lake 
mimittee 

n ! 

s10ONn 

na pre 
engineering If 


evidenced 


orporation Tutwiler 
Charles ‘ is 


the 


posed short course in 


sufficient 


corrosion 
mterest 1s 
will be made 
school 


arrangements 


vith a university engineering 


McCarthy Names McCord 
l Ti mald 


im an executive 
H McCarthy 


include 


N. McCord has been engaged 
the Glenn 
duties to 
and con 


capacity by 
Interests, his 
supervision of plant 
net athons 


three 


oper 
vears McCord has 
and project man 
or Stone and Webster Engineer 
rporation in charge of the con 


on of the Shamrock Hotel, Hous 


last 
uperintendent 


' 
Prior to his connection with Stone and 


Webster, he was president of his own 
construction company, McCord and Tif 
Ine at Long Island, N. Y. He 
| formerly in the construction 


was alse 
New York City 


AP! Activities Studied 


The executive committee of the Amer 
an Petroleum Institute has appointed 

mmittee to re-examine and re-evalu- 

he API and all its activities, the first 
1941. A. Jacobsen, 
Petroleum Corporation, is 
chairman. Other are John R 
Suman, Standard Oil Company (New 
Jersey); R. G. Follis, Standard Oj 
Company of California; T. E. Swigart, 
Shell Pipe Line Corporation; and Bruce 
K. Brown, Standard Oil Company (In 


ciana) 


tany 


business it 


study since 
Amerada 


members 


Dow Chemical Company 
Shifts Executive Staff 


Doan 


Shifts in the 


Bennett 


rhe 


result 


executive stall of 
Dow Chemical Company as a 
of the death of Dr 
Williard H. Dow has 
placed Earl W. Ben- 
as chairman of 
b« ard Leland I 
an as | resident 
and Dr. Mark |} 
Putnam as general 
manager. In the same 
action Dr.A. P. Beu 
tel, general manager 
of Dow's Texas di- 
vision; and Russell 
L. Curtis, general 
manager of the Great 
Western division, 
were named 
presidents 


Putnam 
vice 
Carl A. Gerstacker 
elected treasurer and Calvin A. Campbell 
was elected secretary 

Bennett will retain presiden 
tial post to which he was named in 1931 
and his chairmanship of the company’s 
finance committee. He joined Dow in 
1900. Formerly director of Doan 
came to Dow in 1918. A vice president 
since 1942, Dr. Putnam is also president 
of Cliffs Dow Chemical Company. Dr 
Beutel came to Dow in 1914 and has 
been president of Dowell Incorporated 
since 1939. Curtis joined the company 
in 1922 and is assistant treasurer and a 
director. The firm's legal counsel, Camp- 
bell entered Dow employment in 1935 


was 


his vice 


sales, 


Scientific Conference 
Lists Papers, Speakers 
The 


United Nations Scientific Con- 
ference on Conservation and Utilization 
of Resources will open August 17 at 
Lake Success, N for two weeks 
Papers to be presented include 

‘Synthetic Fuel Production,” Dr. W 
C. Schroeder, chief of Office of Syn- 
thetic Fuels; “Synthetic Fuel Produc- 
tion,” Percival Keith, Hydrocarbon Re- 
search, Inc.; “Review of Present Status 
and Future Trends in Oil Chemistry,” 
Dr. Gustav Egloff, Universal Oil Prod- 
ucts Company; “Underground Gasifica- 
tion of Coal,” James L. Elder, U. S$ 
Bureau of Mines, and Dr. Milton H 
Files, Alabama Power Company; and 
“Oil from Shale,” R. A. Cattell, U. S 
Bureau of Mines 


industry Makes Transition 
To Long-Term Upward Trend 


Transition from a rapid rate of in- 
crease back to a small long-term upward 
trend annually seems to be taking place 
in the oil industry, Dr. Richard J. Gon- 
zalez, economist for Humble Oil & Re- 
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One Dependable Source of Supply 


when you specify 


You can simplify your refining problems by selecting all 
‘ your gasoline additives from this complete Du Pont line. 
H These additives have been proved by many years use in the 
1 
Du Pont \ field. They are compatible with each other and are of 
' 
1 
1 
1 
1 


uniform high quality. 


The Du Pont District Laboratory which serves your area 


is available to assist you in evaluating these additives in 


your fuel and to make the proper recommendations. Write 
Additives the nearest district office for additional information on 


this complete line of gasoline additives. 


ts v5 pat.orf 


BETTER THINGS FOR BETTER LIVING 
..- THROUGH CHEMISTRY 


E.1.DU PONT DENEMOURS & COMPANY (INC.) 
Petroleum Chemicals Division « Wilmington 98, Delaware 
DISTRICT OFFICES: 
Wilmington, Del.; Chicago, lll.; Tulsa, Okla.; Houston, Texas; Los Angeles, Calif. 
LABORATORIES 
Wilmington, Del.; Chicago, Ill.; Tulsa, Okla.; Houston, Texas; Ei Monte, Calif. 
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YOU CAN SELECT A TURBINE 





Because of the great demand for the reliability, speed varia- 
SIMPLIFIED RATINGS § bility and economy inherent in mechanical drive steam tur- 
FACILITATE SELECTION bines, the De Laval Steam Turbine Co. has designed a new 
OF NEW DE LAVAL ; standardized line of velocity stage turbines, manufactured 
MECHANICAL DRIVE these units in quantity for prompt delivery, and published 
TUBBINES ; simplified rating tables that make the preliminary selection 
of the right turbine size as easy as the selection of an electric 

motor. 
Send for catalog describing the new and improved De Laval 
Class CA velocity stage steam turbine for mechanical drives. 


DELAVAL STEAM TURBINE CO., TRENTON 2, NEW JERSEY 


Atlanta « Philadelphia + Los Angeles + Chicago « Pittsburgh ¢ San Francisco « St. Paul « Cleveland « Tulsa 
Boston * Charlotte + Detroit + Seattle * Toronto « New York * Kansas City « Vancouver + Rochester 
New Orleans + Edmonton + Denver + Salt Lake City « Winnipeg * Helena « Houston « Washington, D.C. 
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Company, said in a paper pre- 
before the National Petroleum 
Convention in April 

consumption probably will 
percent in 1949, middle dis 
advance 8-12 percent, residual 
fuel and miscellaneous products will 
show an increase, but exports will suf- 
fer a slight decline, he predicted in the 
paper. “Refinery yields will have to be 
adjusted to meet different trends in 
product demands, but good working 
stocks can be maintained with only a 
small net change in inventories,” he said 
Domestic crude production to meet an 
ticipated demand is estimated to range 
around 5 million barrels daily. The 
present 5 million barrels daily 


fining 
sented 
Association 
Gasoline 
gain five 
tillate will 


level is 


Stanolind Makes Changes 


Personnel changes in 
announced by Stanolind 
Company include 

Evert W. Kilgren, made a project 
engineer; Arthur H. Denny, made an 
operating engineer and John M. Hills 
man, made a chemical engineering group 
leader, all the manufacturing 
department 

Lloyd L. Christensen and 
Barrett, both made technical gr 
leaders at the ocentec laboratories 


its Tulsa office 
Oil and Gas 


three in 


Jack P 
up 


New Anglo-lranian Head 


D Heat! to head 
American Tice ot Angk 
Company, replacing B. R 
is returning to England to assume 
as a member of the board of 
of the company. The American 
for awhile, at least, will continue to 
Jackson's name 


Jackson who 
duties 
directors 
oftice, 
bear 


Organic Sulfur Compound 
Samples Available from NBS 


The National Bureau of Standards has 
made available to interested laboratories 
high-purity standard samples of organic 
sulfur ¢ pounds compounds, 
prepare inder American Petroleum 
Institute sponsorship by the Bureau of 
Mines, are used for the measurement of 
needed physical, thermodynamic and 

perties. A portion of each 

is set aside to provide stand- 
l calibration of analytical 
instruments and apparatus in researc] 
development and analytical laboratories 
February 1, 1949, three com- 

each priced at 


Phese 


spectral pr 
compound 
ard Samples 


fer 


been issued, 


NBS Sample Number* Formula 


Sun Appoints Executives 
For Marcus Hook Refinery 
Effective May 1 Leuis B. Wells be- 


came manager of the Marcus Hook, Pa 
refinery of Sun Oil Company, Charles 


Maschal 


I Mascl al became 
anager 
Askew 


f the 


assistant m 
and W I 
superintendent « 
rennery 
Wells st 
vork for Sun 
Marcus Hook refi 
in 1923 after hav 
ing beet Sun 
Shipbuil and 
Dry Dock Company 
He was assigned t 
the experimental lab | 
oratory and worked 
with the mercury 
Vapor process. Serv 
yield clerk, and foreman, Wells 
named tant superintendent in 
1933 and refinery superintendent in 1944 
Sun as a still fireman at Mar- 
Maschal served as a 
1934 to 1939 


assistant 


arted 


ery 
witl 
} 


ing 


Askew 


ing as 
was assis 

Joining 
cus Hook it 
technical engineer from 
was named operating 
superintendent i 


1933, 


when he 
He became 
1944 and administrative 
intendent in 1947 

Askew came to Sun as a chemical en- 
gineer in the development division at 
Marcos Hook in 1931. He 
foreman of the alkylation and gas plants 
in 1943 and an assistant superintendent 
in 1944 


assistant 


assistant 


super- 


was made 


Co-ops Suggest Integration 
For Concentration Preblem 


Use of the integration process by c 
operative oil associations rather than 
divorcement legislation is the answer to 
the economic concentration problem in 
the oil industry, Howard { Cowdet 
president of Consumers Cooperative As 
sociation, told members of the Economix 
Action Conference in April. Enactment 
of the Gillette divorcement bills “would 


COMPOUND» 
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ed 
m! Liquid 
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CaaS 
Cs3lsS 
CaHied 


901-58 
902-58 
903-58 


* The designation “-5S" 
clase | ampoule with internal “break-off” tip. 
See Chem. Eng. News 24, 2765 (1946 
1 purity has been evalua 
1945) RP 1676, unless otherwise indicated 
"e approximately + 10 percent 


¢ Th 
35, 355 


4 Tolera 


Instructions for ordering may be ob- 
tained from the National Bureau of 
Standards, Washington, 25, D. C. Direc- 


May, 1949 


following the sample number indicates a sample of 5 ml sealed 


ated from measurements of freezing points, as 


0.013 + 0.011 5 
sulfide) 0.04 + 0.04 5 
fide 0.06 + 0.04 5 


Thiophene 
2-Thiabutane 


3-T hiapentane 


Methyleth 
Diethyl su 


“in vacuum” in a special | 5 Byres 


regarding the nomenclature of these compounds 


leseribed in J. Research Natl. Bur. Standards 


the samples “in 
from the 


tions for 
vacuum” are 
Bureau 


transterring 
l available 


also 
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only have the effect of freezing the in- 
dustry’s status quo, preventing the con- 
tinuation of co-operative growth and 
leading to higher retail prices for oil 
products,” he predicted 

The solution lies in the “common man 
joining with his neighbors and channel- 
ing his purchases of petroleum products 
through his own integrated cooperative 
organization,” Cowden said. He sug- 
gested tidelands oil, synthetic fuels or 
Middle East oil as an answer to the 
“troublesome question” facing co-ops of 
obtaining crude. 


Gets New Celanese Post 


Anthony A. Williams has been named 
assistant director of the product develop- 
ment department of the chemical divi- 
sion of Celanese Corporation of America. 
He has directed market research in the 
chemical division since September, 1946, 
and will continue as head of market 
research and analysis 


Gets Sloan Fellowship 


Robert H. Ausfahl of Standard Oil 
Company of California has received one 
of the ten Sloan Fellowships to study 
for a year at the Massachusetts Insti- 
tute of Technology 

Ausfahl, a senior analyst in Standard’s 
Department on Organization, will study 
management, economic and social prob- 
lems of industrial administration. He 
was chosen in a nationwide competition. 


Don Aikin Named Foreman 


Don P. Aikin has been named plant 
foreman at Stanolind Oil and Gas Com- 
pany’s Superior refinery, Vivian, La. 
Aikin was formerly doing chemical en- 
gineering work at the refinery. 


Copenhaver Joins Kellogg 


John W. Copenhaver has joined The 
M. W. Kellogg Company as head of one 
of its research groups in the Jersey City, 
N. J. petroleum and chemical research 
laboratory. He was formerly with Gen- 
eral Aniline and Film Corporation at 
Easton, Penn 


Phillips Names Officers 


Paul Endacott has been elected execu- 
tive vice president of Philips Petroleum 
Company. Formerly he was vice presi- 
dent and assistant to the president. At 
the same time S. S. Learned, chairman 
of the company’s operating committee, 
was appointed a vice president 


imperial Oil Elects 


Imperial Oil Company 
Stewart president and H. H Hewetson 
chairman of the board at its annual 
meeting April 29 in Sarnia, Ontario, 
Canada 


Canadian Oil Appoints 


Oil Companies, Ltd. has 
named P. A. Thomson to the newly 
created position of chairman of the 
board. W. Harold Rea was named presi- 
dent. He succeeds the late John Irwin 


Republic Offering Three 


Instrument Short Courses 


Republic Flow Meter Company started 
a four-weeks course on the thecry and 
practical side of flow measurement and 
automatic control May 2. The first week 


elected G. L. 


Canadian 
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OUT OF DOWNTIME 
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TOUGH COKE IS OUR MEAT! 


When a bunch of us cutters starts down a tube, 
mounted on one of those Lagonda swing frame 
heads, Patton's tanks had nothing on us for covering 
territory! 


It's a fight all the way, sure, but we're set for it— 
and how! We've got team-work plenty. Take a look 
at that big 1100 Series Lagonda motor with its ball 
thrust bearings at each end. There’s power for you! 
Then imagine what happens when those long arms of 
the Lagonda swing frame head slams us cutters up 
against the coke! Boy, we go through like a bunch of 
All Americans through a high school eleven! 


Logonda straight cutters and 
cone cutters ore of patented 
“trackless”’ design, with teeth so 
spoced thot they do not con 
secutively contact the same spot 
in the tube. See the spacing of 
teeth in the stor cutter above 


We keep going too! No delicate screw threads on 
our cutter pins to let go in the middle of a job. A 
hefty slug of metal in a good big slot holds those pins 
in. We're built for rough going, Mister. 


Old Man Downtime ain’t what he used to be—not 
when the Lagonda gang gets going. Try us out 
and see! 


ELLIOTT COMPANY 
Lagonda Division 
SPRINGFIELD, OHIO 


Plants in: Jeannette, Po. . Ridgway, Pa. 
Springfield, O. « Newark, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Y-285 


TUBE CLEANERS 
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of the course was basic instruction on 
principles and the subsequent three 
weeks will consist of equipment lectures, 
demonstrations and shop practice deal- 
ing with design, assembly, calibration, 
adjustment and repair of equipment 
The Company 
separate one-week 


is also planning two, 
courses for instru- 
ment mechanics. The first of these 
courses will cover the assembly, cali- 
bration and adjustment of instruments 
The second course will be similar but 
will deal with regulators. 

These short courses are open to engi- 
neers, supervisors and instrument me- 
chanics employed by Republic cus- 
tomers, according to J. B. McMahon, 
Republic Flow Meter Company, 2240 
Diversey Parkway, Chicago 47 


Smith Joins Ethyl Staff 


Dr. Charles L. Smith has been ap- 
pointed to the staff of the product de- 
velopment department of Ethyl Corp- 
oration, in New York, to assist in the 
development and application of various 
chemical products 

For the past four 
has been technical advisor of 
tional Agricultural Chemicals 
tion, formerly the Agricultural 
cide and Fungicide Association 


years, Dr. Smith 
the Na- 
Associa- 
Insecti- 


Samp’e Named Director 


John C. Sample will rejoin Standard- 
Vacuum Oil Company shortly at its 
New York office as a member of the 
board of directors. He is now associated 
with General Petroleum Company as 
vice president in charge of marketing 
and a director. 

Before joining General in 1937, he was 
with Standard-Vacuum in Japan for 17 
years. He became a director in 1945 and 
a vice president in 1948 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All equ in thousands of barrels—add | C88) 
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Runs to | ‘Stocks 
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48,72 
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* Tetal US. 


All other September 25 figures do not include California, due to strike. 


t April 16 stocks. Beginning with February, crude stocks include California heavy. 
t Fuel oil stocks on new basis, and not comparable with previous totals. 


Metal Congress To Meet On 
Pacific Coast Biennially 


The Western Metal Congress and 
Exposition is scheduled to hold its tech- 
nical sessions and show hereafter every 
two years on the Pacific Coast “because 
of the success of the 1949 meeting held 
in Los Angeles,” William H. Eisenman, 
secretary of the American Society for 
Metals, announced. The 1951 mecting 
may be held in Oakland or San Fran- 
cisco and in four years it probably will 
return to Los Angeles 

Plants in 11 western states were rep- 
resented at the meeting, with attendance 
approximately 25,000. Seventeen techni- 
cal societies cooperated in presenting the 
congress and exposition 


A. & I. Gas Course Plans 


Texas, Louisiana, 
Oklahoma, Cali- 
be instructors 


Engineers from 
Indiana, New York, 
fornia, and Illinois will 


General Petroleum i in n New Building 


The new 13-story Gen- 
eral Petroleum Building, 
Los Angeles, the largest 
office building in South- 
ern California, was dedi- 
cated on April 1. Eight 
floors are occupied by 
the home office of the 
General Petroleum Cor- 
poration, the remaining 
five floors by 45 other 
¢ The hell Ai 
contains 504,000 square 
feet and cost $11 mil- 
lion. Atop the building is 
@ superstructure fabri- 
cated with a steel “skin” 
enameled to metch the 




















facing of the building. 

The exterior is of beige 
terracotta. The vertical 
“fins” are of ribbed 
aluminum and act as sun 
shades for the windows. 
Parking is provided for 
employes and tenants in 
a spiral-design garage 
located nearby. 
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at the Fourth Annual Short Course in 
Gas Technology at Texas A. I. 
College, Kingsville, May 30—June 1. 
Sponsored by the Southern Gas Associa- 
tion, the course will include field trips 
to gas installation in the vicinity, in- 
cluding those of the Celanese plant and 
of the Chicago Corporation 


George Parkhurst Elected 
Standard Vice President 


George L. Parkhurst has been elected 
a vice president of Standard Oil Com- 
pany of California. He is president of 
Oronite Chemical 
Company, Standard 
chemical products 
marketing subsidiary. 

Parkhurst joined 
Oronite in 1946 fol- 
lowing service with 
the Petroleum Ad- 
ministration for War. 
Prior to the war, he 
was in the petroleum 
chemistry industry in 
the Middle West. He 
was graduated in 
chemical engineering 
from the Illinois In- 
stitute of Technology 
in 1927 and did graduate work in chem- 
istry there for three years. He then 
studied law for four years and received 
his J.D. degree in 1934 at De Paul Uni- 
versity. 


Instrument Exhibit Set 


The Fourth National Instrument Ex- 
hibit will be held in the St. Louis 
Municipal Auditorium September 12-16, 
1949. Included will be scientific and in- 
dustrial instruments and devices for 
measurement, inspection, testing and 
control 

Technical sessions of the Instrument 
Society of America, American Institute 
of Physics, Industrial Instruments and 
Regulators Division of the American 
Society of Mechanical Engineers and 
the Instruments and Measurements 
Committee of the American Institute of 
Electrical Engineers, the Institute of 
Radio Engineers, the American Institute 
of Chemical Engineers and the National 
Telemetering Forum, will be held in 
conjunction 


Parkhurst 
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| for water treatment. 


View inside the power 

station, showing the 

three new 10,000-kw 
turbine generators. 


This is the water- 
treating plant 





POWER PLANT 


id and i —— plac 


Use of Exhaust 
Steam for Process Involves 
High Backpressure 
and 90% Water Make-up 


A complete power plant of 30,000-kw capacity was 
designed and built by Fluor for this Texas refinery 
of a leading oil company. 


To supply processes in the refinery with steam at 200 psig, 
and to provide the required electric power, five 250,000 
lb /hr., 650 psig working pressure boilers and three 
non-condensing, 650 psig input, 200 psig exhaust, 
10,000-kw turbine generators were installed. Because of 
the nature of the operation, only about 10% of the 
condensate can be economically returned to the boilers. 
Make-up water constitutes 90% of the water supply. 
Hence, ample facilities for water treating, deaerating, 
and lime handling were provided. Details of this 
interesting and successful power plant are available on 
request. 





ROME fd the lime Your new plant facilities 
may be more profitable to build today, because Fluor’s present 
engineering and construction costs are substantially lower. 


Let us tell you why fore 45 “he time. 


EY ees BE SURE fi FLUOR 
NEW YORK 
PITTSBURGH 
TULSA 


KANSAS CITY 
THE FLUOR CORPORATION, LTD. ,Los Angeles 22 | .ouston 
BOSTON 

SAN FRANCISCO 
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WESTERN ENGINEERED EQUIPMENT.... 


or Be SQuarE 


BARECO OIL COMPANY 


Western Heat Exchangers, like those in use 
at Bareco Oil Company's Barnsdall, Okla- 
homa, plant are regular and dependable 
products of Western’s fully integrated manu- — 
facturing and shop facilities. With our plant 
tooled and equipped for precision work, 
Western offers careful execution of engineer- 
ing specifications on heat transfer equipment 


ees 7 FAe : ’ 
=a for many of the nation’s gasoline plants, 
WES ERN refineries, chemical processing plants and 
pipelines. 
HEAT EX£HANGERS 


Be 


Re +) ge 


Manufactured by 


WESTERN SUPPLY COMPANY 
P.O. BOX 1888 TULSA, OKLAHOMA 
SALES OFFICES = DALLAS — HOUSTON 


See Western's catalog pages in the current issues of 
Chemical Engineering Catalog, Refinery Catalog and 
Thomas Register 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 


These abstracts are selected from the current litera- 


ture of science end techaslogy, not including trade 


lable. Photostatic copies of original 





ls easily 
articles will be supplied at cost by The Leslie Laboro- 


tories. Complete or limited bibliographies covering 


The Leslie Laboratories 
Traver Road, Ann Arbor, Mich. 





Products: Properties, 
Utilization and Analysis 





Deposition and Oil Deterioration Phe- 
nomena, Investigation by Means of a 
Motored Engine. H. Diamonp, H. C. 
KENNEDY AND R. G. Larsen, Ind. Eng 
Chem. 41 (1949), pp. 495-501 

Many studies have been made in 
recent years of the deterioration of oils 
under the conditions prevailing in the 
crankcase of an engine, but less is 
known concerning the behavior of the 
small amount of lubricant that is pres- 
ent at any time in the upper cylinder 
and is involved in the urgent problems 
of ring sticking and lacquering. Condi- 
tions here are so different, particularly 
with respect to temperature, that a new 
approach to the problem is warranted 
A test was developed in which an engine 
is motored while the jacket is heated; 
ignition, fuel and valve systems are 
eliminated and the atmosphere inside 
may be of any desired gas. It was 
lemonstrated that deposits can be formed 
that arise solely from the lubricant 
through oxidation. Preoxidation of an 
oil at moderate temperatures affects its 
subsequent behavior at higher tem- 
peratures. The action of some typical 
additives in the motored engine is 
roughly similar to that in a regular 
engine. Among several possible exhaust 
and blow-by gas components examined, 
only sulfur trioxide appreciably pro- 
moted deposition. The data are pre- 
sented in detail in tabular form. Bibli- 
ography shows 7 references. 


On the Influence of Glass on the Oxi- 
dation of Low Viscosity Mineral Oils. 
D. J. W. Kreuten ann F. G. Krevten-van 
Seis, Jour. Inst. of Petroleum 34 (1949), 
pp. 930-40 

The influence of glass on the oxida- 
tion of mineral oils of low viscosity was 
studied. The presence of glass powder 
strongly affects the oxidation velocity 
ordinary oils, but is unimportant in 
the case of white oils. During the oxida- 
tion of white oils peroxides are formed, 
but in the oxidation of ordinary oils 
peroxide formation is negligible. Investi- 
gations are reported in which the in- 
fluence of the area of glass surface 
added and of temperature on the oxida- 
tion in the presence of glass is described 
Increase in the viscosity of the oil 
during oxidation is considered and dis- 
A method for the determination 
carbonyl value of dark oils is 
general, the paper deals with 


cussed 
of the 
given. In 
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low viscosity transformer and lubricat- 
ing oils. The oxidation of ordinary 
lubricating oils is still a big study. 


Toxic Hydrocarbons. Properties of Hy- 
drocarbons as Related to Weis Wood- 
Preserving Value. J]. A. VAUGHAN, /nd 
Eng. Chem. 41 (1949), pp. 526-30 

As a result of the studies made it 
appears that new sources of wood- 
preserving oils can be developed and 
specifications drawn for all-hydrocarbon 
wood-preserving oils from whatever 
sources they may be derived. Research 
conducted over the last ten years, in an 
attempt to determine the causes under- 
lying the toxicity of certain hydrocar- 
bons, has led to the development of the 
controls that can be employed in pro- 
ducing toxic hydrocarbons from any 
hydrocarbon source material. It has 
been further determined that the pres- 
ence of aromatic hydrocarbons and an 
established specific gravity-boiling point 
relationship can be used as a means of 
predicting toxicity toward fungi. 


The Inflammability of Oil Mists. J. H 


BurcoyNe AnD J. F. RicHarpson, Imperial 


Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 

Cumic acid 

5-Pentadecylresorcinol 

Perylene 

Propadiene 

1,3,5-Hexatriene 

1,2-Heptadiene 

1,2-Hexadiene 

1,2-Pentadiene 

Hexabromobenzene 

cis-9-Decenoic acid 

cis-9-Dodecenoic acid 
cis-9-Tetradecenoic acid 
2,4,5-Trinitrotoluene 

P yrographitic oxide 

Phthionic acid 

3-Methyladipic acid 

1-Nitro-2-naphthol 

8-Nitro-1l-naphthoic acid 
2-Nitrosobenzoic acid 
1-Hydroxy-2-anthramine 
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special topics by title, by abstracts, or in complete 
manuscript, also will be prepared and furnished by 
arrangement with the Laboratories. 


College of Science and Technology, London, 
Fuel, 28 (1949), pp. 2 

A study was aede of the inflamma- 
bility characteristics of suspensions in 
air of mists derived from oils of low 
volatility, particularly cutting oils not 
of the soluble type. The work formed 
part of an investigation into the hazards 
of oil mist explosions in machine and 
heat treating shops. The lower limits 
of inflammability for condensed oil mists 
in air have been found to lie in the 
range 42 to 56 mg. per litre for upward 
propagation in 1%-inch diameter tube 
Upper limit for the mist seems to be 
lower than for the vapor. The minimum 
additions of diluent to the air for com- 
plete suppression of flame are also less 
tor the mists than for vapors. 


A Relative Viscosity-Temperature 
Number. R. T. Sanpverson, /nd. Eng 
Chem. 41 (1949), pp. 375-8. 

A relative viscosity-temperature num- 
ber (RVTN) is proposed as a possible 
replacement for viscosity index. Kine- 
matic viscosity-temperature curves of 
the majority of lubricating oils vary 
only in shape and in position with re- 
spect to temperature, The shape of the 
curve can be designated by a single 
number (VTN). The purpose of the 
present paper is to present a method of 
viscosity-temperature evaluation that 
takes into account both the shape and 
position of the curve with respect to 
temperature. The _ relative viscosity- 
temperature number indicates how the 
kinematic viscosity vs. temperature 
curve of a liquid compares with the 
curve of a hypothetical standard pure 
compound having the same viscosity at 
210° F. This standard compound is 
chosen so that the dependence of vis- 
cosity on temperature is the least as- 
sumed to be possible for a pure com- 
pound. The question of the relation 
between viscosity-index and viscosity- 
temperature-number is briefly discussed 
A nomographic chart is given for the 
determination of RVTN from kinematic 
viscosities at 100° F. and 210° F. A 
bibliography of 17 references is included 

Petroleum. Harry Levin, Anal. Chem 
21 (1949), pp. 249-56. 

The article is part of an annual review 
of analytical chemistry and covers the 
trend of development and progress in 
analysis for the period from just before 
our entry into World War II until 
September, 1948. Of the newer analytical 
tools considered are microchemistry, re- 
fractometry, polarography, chromatog- 
raphy, radiation chemistry including 
ultraviolet, infrared, and Raman, emis- 
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OVER 60,000 CU. FT FROM 7,500 to 60,000 CU. FT 


have proved a profitable investment, 
because they offer... 


1. A Gasholder with efficient operation and easy maintenance. 
a. Not affected by snow load since all moving parts are under cover. 
b. All major moving parts accessible for inspection during operation. 
c. A vapor balancer that can be made gas free for repairs in a few 
hours. 7 
d. A vapor seal that has a life equal to that of the tank. 
e. A Gasholder working pressure of Ye to Ys inch of water. 


2. A vapor balancer that has a 100% Dry Seal. 
a. Eliminates corrosion problems attendant with wet seals, 
b. Requires no heating system during freezing weather. 
c. Has no evaporation loss through a water or oil seal. 
d. Requires no attention, adjustment or lubrication. 


3. One vapor balancing mechanism for all tanks. 


a. Provides flexibility of operation. 

b. Permits repair of any tank in group without affecting operation. 

c. Allows vapor balancer to be removed without disturbing storage 
tank operation. 

d. Accomplishes all venting through one master valve. 

e. One structure for protection of all standing and pumping loss. 


For more complete details and Pay-Out 
Analysis, write for Bulletin VB-10 


AGENERALZ 


Jub 


CANADA 


sion spectrometry, X-ray, Mass spectro- 

*metry and refinements in high and low 
temperature distillation. The applica- 
tions covered are analysis of crude oil, 
gas, gasoline, kerosene and heavier fuels, 
lubricating oil, asphalt and specialties 
Additional topics are pollution, deter- 
mination of elements, sulfur and its 
compounds and catalysts. A bibliography 
of 245 references is included 





Chemical Composition 
and Reactions 





Pure Hydrocarbons from Petroleum. 
Joun Griswoip anv J. E. Wateey, /nd 
Eng. Chem. 41 (1949), pp. 621-7 

A hexane-henene fraction trom a 
Thermofor catalytic gasoline was sep- 
arated into paraffinic and olefinic por 
tions by the Distex operation. These 
two portions were then analyzed by 
fractional distillation with refractive 1n- 
dexes, aniline points, bromine numbers 
and specific dispersions taken on small 
cuts. The percentages of 2,2-dimethyl 
butane and of n-hexane were small, but 
the ratios of other isomeric hexanes 
corresponded approximately to equilib 
rium at the cracking temperature. Al 
though a complete analysis, expressed 
as the percentage of each individual 
hexene was not obtainable, many of 
the known isomers were present. Data 
are presented in detail in tabular and 
in graphical form. Bibliography shows 
17 references 


Isomerization of Saturated Hydrocar- 
bons. VI. Effect of Benzene Upon the 
Isomerization of Methylcyclopentane. 
HerMAN Pines, Evcene ARISTOFF AND 
V. N. Ipatierr, Jour. Am. Chem. Soc., 712 
(1949), pp 749-50 

Benzene was found to have an inhibit 
ing effect on the isomerization of methyl 
cyclopentane promoted by s-butyl bri 
mide. This is probably caused by the 
ease with which the benzene reacts wit! 
the chain initiator. Inhibition of the 


isomerization of methylcyclopentane by 


benzene is in accordance with the pri 
posed chain mechanism of tsomeriza 


tion 


The Thermal Decomposition of n-Hex- 
ane. R. G. Partincron anp C. J. Danpy 
Oxford University, J. Chem. Soc. (1948) 
pp. 2226-32 

The thermal decomposition 
ane was studied with the object of 
determining the mode of breaking the 
hydrocarbon chain in the primary pr« 
cess, and whether the residual reaction 
measurable when the rate has been re 
duced to a limiting value by added 
nitric oxide represents a molecular reac 
tion or some kind of chain reaction that 
persists in spite of the inhibitor. The 
chance of the hexane molecule breaking 
in the positions C2, Ces and Cs are 
in the ratio, respectively, of 3.9:2.5:1 
When the Cos break occurs the chances 
are more than 10:1 that ethane and 
butene-1 will be formed rather than 
ethylene and butane. Inhibition by nitric 
oxide of the decomposition of n-hexane 
indicates that free radicals play a part 
in the mechanism of the reactions 


‘ 


Thermal Cracking of Higher Paraffins. 
H. H. Voce anp G. M. Goon, Jour. Am 
Chem. Soc., 71 (1949), pp. 593-7 

The composition of paraffins of two 
to eight carbon atoms has been well 
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explained as being predominantly a 
chain reaction involving free radicals 
This theory accounts for the products, 
the inhibition of cracking by nitric oxide 
and olefins and the initiation of crack- 
ing by mercury dimethyl and other 
materials that readily produce radicals 
The cracking of paraffins containing 
more than eight carbon atoms has not 
been adequately studied in the light of 
the theory, yet such materials offer a 
most stringent test of predicted products 
of reaction. The thermal cracking of 
n-hexadecane was observed in a system 
of flowing reactants at 500° C. and 
pressures of one and 21 atmospheres 
absolute. Detailed analyses of the prod- 
ucts are given, and those at one atmos- 
phere are shown to be in good agree 
ment with the predictions of the Rice 
radical chain theory as amplified by 
Kossiakoff and Rice. Earlier data for 
the products from an isododecane are 
also shown to agree with the theory 
Rates of cracking for homologous nor- 
mal paraffins are approximately repre- 
sented by first order rate constants, 
which do not fit an equation proposed 
by Burk, but lead to the empirical rela 
tionship k(sec.”*) (n — 1)(1.57n — 3.9) 


<x 10° for rates at 500° C ; § DRY SEAL 
Dehydrogenation of Isopropylbenzene ' e 1G 

to Alpha-Methylstyrene. |. EF. Nickes, : 

G. A. Wess, W. HeIntzeLMAN AND B. B 

Corson, Ind. Eng. Chem. 41 (1949), pp 


563-6 
Isoproplybenzene can be catalytically 
dehydrogenated to alpha-methylstyrene 
at 600° to 650° C. in the absence and in ... can be used to conserve the vapors of a single 
the presence of diluent steam, Catalytic : installed 
- tank, on which it is , or it can serve as a 


dehydrogenation is superior to non 


atalytic dehydrogenation with respect /"___ Wp@r Balancing unit of several interconnected 


to selectivity, conversion per pass and 2 oe 
ultimate yield. In a 216-hour catalytic pak 5.5 tanks. 


run the average alpha-methylstyrene 


production per pass was 43 percent; the Bik 5, eas 

ultimate yields of alpha-methylstyrene ~~ ADVANTAGES 

and s . > 71 an 0 p 

: spec * ~ oan i :.. n r ee 1 — 100% dry seal eliminates corrosion, heating and freezing problems. 
f the exit gas was 96 mole percent z 2 — No maintenance other than periodic inspection required. 
Isopropylbenzene is not, however, a my) «THE SEAL | 3—No possibility of stored product being absorbed in seal and creating 

preferable stock for the commercial a fire hazord 


production of styrene, either catalytical- . 
Se aa temmaratiaiemioaiey tan aime teat 4 — Out-of-level tank grade does not affect seal operation. 


ever, compares favorably with the 8&8 
percent ultimate yield obtained in the 

mmercial production of styrene by 
the catalytic dehydrogenation of ethyl 


s 


Beaepertibe, ix 
e ise 





De 


1 -- Reduces operating pressure to 154” water. 
counter | 2— Reinforcement of interconnected tanks not required. 
BALANCE | 3— All mechanism completely ascessible from outside. 
Senseme F SYSTEM | 4 — Not affected by out-of-level tank grade. 

: 5 — No lubrication required. 


* 





The Synthesis of Some Cyclopropane 
Hydrocarbons from Methyl Cyclopropy! ° : 
Ketone. Ross VAN VoL_KENBURGH, K. \W ‘ pressure | | — No leakage, absolutely gastight. ‘ 
GREENLEE, J. M. Derrer AND C. E. Boorp, vacuum | 2— All working parts outside tonk and readily accessible for inspection. 
‘our. Am. Chem. Soc. 71 (1949), pp. 172-5 RELIEF 3 — Simplicity. Single valve serves for both pressure and vacuum relief. 

The authors describe the synthesis of , 
three cyclopropane hydrocarbons from 
methyl cyclopropyl ketone. The hydro- |. (Rg further details, write for a copy of Bulletin VB-10. 
carbons prepared were ethylcyclopro- g : 
pane, isopropenylcyclopropane and iso- 
propylcyclopropane. Properties of these 
hydrocarbons are tabulated. Evidence 
for the behavior of isopropenylcyclopro- 
pane as a pseudoconjugated system ts 
pre sented 








The Catalytic Hydrogenation of the 
Benzene Nucleus. V. The Hydrogenation 
of Benzene, the Cyclohexadienes and Cy- 
clohexene. Hitton A. SmitH AND HENRY 
T. Mertwetuer, Jour. Am. Chem. Soc., 71 
(1949), pp. 413-5 

The benzene nucleus is hydrogenated 
with considerably greater difficulty than 
a simple unsaturated system, presum- 
ably because of the large resonance 
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another important project ti. oo 


The Velma Plant of the Skelly Oil Company has 
several unique features which serve to simplify opera- 
tions and reduce construction and operating costs. 


The elimination of boilers and steam distribution 
systems automatically reduce operating and mainten- 
ance costs and eliminates water treating problems 


Stripping operations accomplished through the use of 
direct fired heaters without the use of steam or gases 
further reduce operating costs and operating labor 
There is a dsstinct advantage in having every detail of 
design, manufacture and construction under the ex 
perienced, qualified management of BORN 








When planning your next Refinery, Natural Gaso- 
line Plant or direct fired Heater, call on BORN. 


: — S , 
« ENGINEERS and CONTRACTORS 
¢ és TULSA, OKLAHOMA 


Pacific Coast Representative: G. R. NANCE & CO., Los Angeles, Collif. 
Canadian Associates: CANADIAN BROWN STEEL TANK CO., LTD., Brandon, Manitoba 
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energy of the benzene ring system. If 
this is true, one would expect the con- 
jugated 1,3-cyclohexadiene to hydrogen- 
ate less readily than either the uncon- 
jugated 1,4-cyclohexadiene or cyclohex- 
ene. To test this, a study of the rates of 
hydrogenation of cyclohexene, the cyclo- 
hexadienes and benzene was undertaken. 
A platinum catalyst was used. Rate 
constants and activation energies were 
determined for each reaction. The low 
value of the activation energy of the 
hydrogenation of benzene when com- 
pared with the resonance energy of the 
molecule indicates the probability that 
such resonance is destroyed when the 
benzene is adsorbed on the catalyst. 


Sulfonation of 2-Pentene by Chloro- 
sulfonic Acid. Simon Miron AND GEORGE 
Hoimes Ricnter, Jour. Am. Chem. Soc., 
71 (1949), pp. 453-5 

Sulfonation of 2-pentane by chloro- 
sulfonic acid in chloroform solution at 
0-5° C. gave a reaction mixture of 
isomeric pentenesulfonic acids. By com- 
parison of the catalytically-reduced mix- 
ture with pentane-2 and -3-sulfonic acids, 
the sulfonation was shown to have oc- 
curred to the extent of approximately 
80 percent on carbon atom number two 
and 20 percent on carbon atom number 3 


The Grignard Reagent in Hydrocarbon 
Synthesis. Cecr. FE. Boorp, Arsert L 
HENNE, KENNETH W. GREENLEE, WARREN 
L. Peritstetn AND JoHN M. Derrer, /nd 
Eng. Chem. 41 (1949), pp. 609-16 

The Grignard reaction has been 
adapted to the preparation of a large 
number of hydrocarbons on a fair-sized 
laboratory scale. Several metal reactors 
were designed for the purpose. General- 
ized production and purification proce- 
dures are described. Specific data, 
including methods of preparation, yields, 
physical properties and literature ref- 
erences are given for approximately 80 
hydrocarbons. Work has been conducted 
by the A.P.I. Research Project No. 45. 
A total of 163 individual hydrocarbons 
were synthesized and purified. Of this 
number about half were prepared by 
methods involving the Grignard reac- 
tion, The synthetic procedures used 
were based on 12 years experience in 
the synthesis of olefins, dioolefins and 


phenyl olefins and their hydrogenation 
to the corresponding saturated deriva- 
tives. A bibliography shows 108 ref- 
erences. 


Some Substitution Products of the 
Liquid Isomer of Thiophthen-Thio- 
pheno-2':3’ (or 4':3’):2:3-Thiophen. 
Frepertck CHALLENGER, Peter H. Crap- 
HAM AND Rosert Emmort, Jour. Inst. of 
Petroleum 34 (1949), pp. 922-9 

Several new mono-substitution deriva- 
tives of the liquid isomer of thiophthen 
were prepared, including iodothiophthen, 
methyl thiophthienyl ketone and the 
corresponding carboxylic acid and its 
methyl and p-nitrobenzyl esters. Friedel- 
Crafts and Grignard reactions, and also 
iodine, have been shown to cause sub- 
stitution in the same position in the 
ring. This, as in the case of the solid 
isomer of thiophthen, is contrary to the 
behaviour observed with thionaphthen. 
The orientation of these derivatives is 
as yet unknown. The liquid isomer 
prepared from acetylene and boiling 
sulphur to be identical with thiophthen 
obtained from citric acid and “Phos- 
phorus trisulphide” by comparison of 
several analogous derivatives. Bibliog- 
raphy shows ten references. 


Composition of Colorado Shale-Oil 
Naphtha. Joun S. Batt, G. U. DinNeEEN, 
J. R. Smrru, C. W. Battey anp Rosin VAN 
Meter, Ind. Eng. Chem. 41 (1949), pp. 
581-7 

Naphthas distilled from crude shale 
oils produced by several methods of 
retorting Colorado oi] shale were ana- 
lyzed and found to be remarkably simi- 
lar in composition. One was selected 
for detailed study. The approximate 
composition of raw shale-oil naphtha is: 
Paraffins and naphthenes 30 percent; 
olefins 40 percent; aromatics 20 percent; 
sulfur, nitrogen and oxygen compounds 
10 percent. Paraffins and aliphatic ole- 
fins, which comprise about two thirds 
of their respective groups, are predomi- 
nantly straight-chain compounds. Sul- 
ful, nitrogen and oxygen are present 
principally in the form of thiophenes, 
pyridines and phenols, respectively. The 
results are presented in some detail in 
tabular and graphical form. Bibliography 
shows seven references 





Fundamental, Physical and Chemical Data 





Phase Equilibria in Hydrocarbon Sys- 
tems. The n-Butane-Carbon Dioxide Sys- 
tem. R. H. Oxtps, H. H. Reamer, B. H 
Sace anp W. N. Lacey, Ind. Eng. Chem 
41 (1949), pp. 475-82. 

The volumetric behavior of five mix- 
tures of n-butane and carbon dioxide 
was studied at pressures up to 10,000 psi. 
and at seven temperatures in the in- 
terval 100° to 460° F. Results are pre- 
sented in detail in tabular and graphical 
form. Compositions of co-existing liquid 
and gas phases were determined at all 
temperatures studied which were below 
the critical temperature of n-butane 
Results of the study of the composition 
of the coexisting phases are compared 
with data of other investigators as 
recorded in the literature. Bibliography 
shows 12 references include 

Phase Equilibria in Hydrocarbon Sys- 
tems, Volumetric Behavior of Propane. 
H. H. Reamer, B. H. Sace anp W. N. 


May, 1949 


Lacey, Ind. Eng. Chem. 41 (1949), pp 
482-4 

The work recorded was undertaken to 
obtain more adequate vapor pressure 
data for methane and to extend the 
upper limit of the pressure range. The 
influence of the pressure and temper- 
ature upon the molal volume of propane 
was determined at nine temperatures 
between 100 and 460° F. and for pres- 
sures from 10,000 psia. to vapor pres- 
sure, or above the critical temperature 
to pressures as low as 650 psi. The 
volumetric measurements were smooth- 
ed with respect to pressure and tem- 
perature, and the results are presented 
in detail in tabular form. They are 
compared with the results reported by 
earlier investigators. Bibliography shows 
1l references. 


Low Temperature Thermal Data on 
Eight C,H. Alkylcyclohexanes. Hucu M. 
HuFrFrMAN, SAMUEL S. Topp ANp Georce D. 


A Gulf Publishing Company Publication 


OLIVER, Fae Am. Chem. Soc., 71 (1949), 
pp. 584- 

The nat capacities of eight CsHw 
alkyl cyclohexanes were investigated 
over the temperature range 12 to 300° 
K. Melting points, transition tempera- 
tures, heats of fusion and heats of transi- 
tion for the compounds are given, En- 
tropy values were calculated for the 
liquid and gaseous state at 298.16° K. 
The data are presented in detail in 
tabular form. 


Experimental Equilibrium Constants 
for the Isomeric Hexanes. B. L. Evertnc 
AND E. L. p‘Ouvitre, Jour. Am. Chem. Soc., 
71 (1949), pp. 440-5. 

In the course of the development of 
the naphtha isomerization process, the 
equilibrium constants for the isomeric 
hexanes were determined. Studies were 
made in the temperature range 21 to 
204° C. using activated aluminum halide 
catalysts on a 67° end-point light 
naphtha stock containing both pentanes 
and hexanes. Results agree with the 
equilibrium values calculated from the 
heat of combustion and entropy for 
n-hexane and 2,3-dimethylbutane. There 
was a considerable discrepancy for 
2,2-dimethylbutane and for the methyl¢ 
pentanes. However, there was substan- 
tial agreement in the ratio of 2-methyl¢ 
pentane to 3-methylpentane. The experi< 
mental equilibria for the pentanes weré 
also determined and show a highef 
temperature coefficient than that ob¢ 
tained by some other observers. Hydros 
gen and extensive side reactions weré 
found to have little effect on thé 
equilibria. 


Phenyl- and Cyclohexyleicosanes. J, 
Rup Nrecsen, Lucite BRUNER AND KJERSTE 
Swanson, Anal. Chem. 21 (1949), ppl 
369-82 

The infrared absorption spectra of 1+ 
2-, 3-, 4-, 5-, 7-, and 9- phenyleicosan@ 
and of the correspending cyclohexyleico¢ 
sanes have been investigated betwees 
1.5 and 15 u. The percent transmittancé 
curves for two cell thicknesses ar€ 
given, as well as tables of wave lengths, 
wave numbers and rough intensity esti 
mates of the absorption maxima ob¢ 
served. A number of the absorptiog 
bands are associated empirically with 
vibrations of the phenyl ring, the cyclo¢ 
hexyl group, or the normal paraffid 
chain. A detailed comparison is madé 
between the spectra of individual mem- 
bers of either series of compounds. The 
data are presented in great detail in 
graphical form and a bibliography of six 
references is included 


rties of Substances of 
High Molecular Weight. V. Rigidities of 
Polyisobutylene Solutions in Various 
Solvents. J. N. AsHwortH AnD Joun D 
Ferry, Jour. Am. Chem. Soc., 71 (1949), 
pp. 622-8 

Propagation of transverse waves in 
solutions of polyisobutylene in n-hep- 
tane, xylene, isooctane and chlorobenzine 
was studied as a function of fre quency, 
temperature and concentration. The ri- 
gidity G increase only slightly with 
frequency in the range from 100 to 1000 
cycles per second. At constant weight 
gidity G increases only slightly with 
increasing temperature; at constant vol- 
ume concentration, G is independent of 
temperature, The concentration depen- 
dence of G can be interpreted in terms 
of a transient network structure with 
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storage of elastic energy by twist 
against potentials opposing free rota- 
tion about bonds in the chains 


Solubility of Polystyrene in Hydrocar- 
bons. P. O. Powers, /nd. Eng. Chem. 41 
(1949), pp. 126-30 

The investigation was a continuation 
of work on the solubility of low-molec- 
ular-weight polystyrene in the normal 
paraffins. Solubilities of two samples of 
commercial low-moluecular-weight poly- 
styrene were measured in n-decane and 
n-octadecane and in mixtures with ‘tolu- 
ene at temperatures between 20 and 110° 
C. The resins are soluble in the paraffin 
hydrocarbons in a limited range, n-dec- 
ane being the best solvent. Addition of 
about 30 percent toluene has little ef 
fect, but larger amounts of toluene in- 
creases the solubility greatly. Above 80 
percent toluene in n-octadecane, the 
more highly polymerized resin is soluble 
at all concentrations at room tempera- 
tures. Solubility plots were made at 20, 
50, 80, and 110° C. for the two resins 
in decane-toluene and in octadecane- 
toluene mixtures. The results are in gen- 
eral agreement with expectations for 
polymerized systems except that the 
critical concentration occurs in several 
cases at above 50 percent resin concen- 
tration. The behavior is believed to be 
characteristic of resin-plasticizer sys 
tems 


Nomographs for Bubble and Dew 
Points, Benzene-Toluene- Xylene Mix- 
tures. M. H. Cuerrick, /nd. Eng. Chem. 41 
(1949), pp. 430-1 

Calculation of bubble points, or, as 
sometimes called, initial boiling points, 
of multicomponent liquid mixtures 
usually requires tedious trial-and-error 
calculations. A rapid nomographic meth- 
od for calculating bubble points and 
dew points of mixtures of benzene, tol- 
uene and m-xylene is presented. Nomo- 
graphs tor this three-component system 
have been constructed, and examples 
are given of their use 


Critical Constants from Parachor and 
Molar Refraction. H. P. Metssner, Chem 
Eng. Progress 485 (1949), pp. 149-53 

The object of the paper is to « ynsider 
briefly the problem of predicting the 
critical constants, and to present sev- 
eral new relations for this purpose 
Methods of predicting the critical con- 
stants are briefly reviewed and the pro- 
posed relationships that apply satisfac- 
torily to water or to substances boiling 
below 250° K. such as hydrogen, helium, 
carbon monoxide, nitrogen, oxygen, et« 
However, experimentally determined 
constants are available for these low 
boiling materials. Equations are given 
for computing critical volumes, critical 
temperatures, critical pressures and boil- 
ing points 


Thermodynamic Study of Hydrocar- 
bonized Flames. Y. Mayor, Energie 32 
(1948), pp. 65-72, 211-16. 

The temperature of hydrocarbon 
flames is developed by a graphical meth- 
od which takes into account the varia- 
tion of the specific heat of gases with 
temperature and also the fact that the 
combustion products, water and carbon 
dioxide, are partially dissociated at 
flame temperature. Curves for different 
gases used in practice are calculated 
from the formulas derived and the re- 
sults given in diagrams. The enthalpy 
of the combustion products and the ki- 
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netic and potential energy of the flames 
can be determined from the diagrams 
Calculated flame temperatures for oxy- 
gen and for air are given for methane, 
ethane, propane, ethylene, propylene, 


butylene, acetylene, carbon monoxide 
and hydrogen PYREX brand Gauge Glasses... 
Manufacture: Processes Last longest eee fit best! 


and Plant Here is further proof of the economy of standardizing 
on Corning Mill Supply Glassware in your operations! 








Heat, Mass Transfer of Gas Film in 
Flow of Gases Through Commercial 
Tower Packings. R.G. TaecKer and O. A Comparisons of PYREX brand Tubular gauge glasses outlast any other make by 
Houcen, Chem. Eng. Progress 45 (1949), Gauge Glasses with other commercial a wide margin! They also fit more accu- 
pp. 188-93. brands available were made underidentical rately and prevent leakage. Insist on 

A study was made to establish mass pressure and service test conditions. These Corning Mill Supply Glassware and get 
— a — a = rom i. —_ ~ tests again verified what users have your money's worth. Distributed by 
Ee ee eS long known ... PYREX brand leading Mill Suppliers everywhere. 


tition rings and Berl saddles. Data 
were obtained by measuring the rate 
ot evaporation of water into a stream 
of air from wet packings during the 
constant-drying-rate period. Packing 
material was made of a special clay- 
kieselguhr mixture in order to have 
high porosity and high capillarity to 
act as a reservoir for water and to 
bring the water rapidly to the surface 
during the constant-rate period. Equa- 
tions are given for heat transfer with 
the different packings. For Berl saddles 
the values of mass transfer factors 
averaged about 30 percent higher than 
for Raschig rings. The same results 
were obtained with both random dense 
and staggered arrangement of the rings 
Additional data will be required to de- 
termine the effect of the flowing liquid 
upon the gas film coefficient for use in 
scrubber and distillation column design. 


Detailed data are given in tabular form 
brand High MACBETH brand 


PYREX 
Butene Dehydrogenation. FE. W St dG Line Gauge Glasses Pressure Gauge Flat Gouge Glasses 
Glesses—use for use for pressures 


Nicuoison, J. FE Molse, M. A SEGURA where pressures sures up to 500 ressures up to up to 2000 psi. 

anD C. E. Kuierper, Jnd. Eng. Chem. 41 do not exceed psi. For inacces- psi. for nor- Like PYREX, are 

(1949), pp. 646-51 200 psi. on boil- sible dark places mal working highly resistant to 
Large quantities of butadiene were ers, vats, tanks, where water lev- conditions. chemical action. 

coffee urns, etc. el is hard to see. 

required for the expanding of the syn- 

thetic rubber industry soon after Pearl 

Harbor. Catalytic dehydrogenation of 

n-butene appeared to be the most prom- 

ising process. To obtain verification of 

the practicability of the process and 

the information necessary to guide the 

operation of commercial units then being 

designed, a pilot plant with a capacity 

of 10 tons per day was built and 

operated at Baton Rouge, La. The 

authors describe the process, mechani- 

cal features of the pilot plant, failures 

in its operation, operation procedures, 

personnel requirements and the results 

obtained by the process. Flow diagrams 


are included and some detailed drawings CORNING GLASS WORKS - CORNING, N.Y. 


of equipment. Initial information ob- Sales Offices: New Yorx, CHICAGO, SAN FRANCISCO 
tained by the operators of the plant is 
summarized MILL SUPPLY GLASSWARE 


Butadiene from Ethyl Alcohol. —— a a ee oe 
proved Production Processes. P 
Kanvecnven amp E. E. Stamey, fad. Ene CORNING GLASS WORKS, DEPT. 03-79 PR + CORNING, N. Y. 
Chem. 41 (1949), pp. 550-5 We aro interested in buying 

The American process for making Where is the nearest Corning Distributor? 
butadiene from ethyl alcohol, as de- 
veloped by Carbide and Carbon Chemi- a Name 
cals Corporation, was operated at a sind 
2.75 to 1 molar ratio of ethyl alcohol 
to acetaldehyde feed to obtain optimum Mill Supply 
yields of butadiene. Two improved Distributors Address 
methods utilizing different over-all feed 
ratios have been devised; that give City . _ . State 
higher yields than the conventional plant 
operations. It has been demonstrated 
that injecting an auxiliary side stream, 
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Company 
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rich in acetaldehyde, at or above the 
midsection, where the aldehyde is rapid- 
ly depleted, leads to yields of 64 to 68 
mole percent and conversions of 35 to 
37 mole percent per pass. These com- 
pare with 63 and 34 mole percent, 
respectively, for runs without the side 
stream. Increased throughput is also 
realized. The second novel operation 
procedure comprises an auxiliary feed 
of ethyl alcohol at or below the mid- 
point of the catalyst section; this affords 
consistent yields of about 76 mole per- 
cent. Preliminary work on a two-step 
process with ethyl alcohol-acetaldehyde 
feeds has been found promising but 
further study of it must be made. Car- 
bon deposition is not prohibitive in these 
procedures. Data are presented in some 
detail in tabular form. Bibliography 
shows 8 references 


Corrosion in Natural Gas-Condensate 
Wells. pH and Carbon Dioxide Content 
of Well Waters at Wellhead Pressure. 
H. Artuur Cartson, Jnd. Eng. Chem. 41 
(1949), pp 644-5 

The operation of natural gas-conden- 
sate wells has created a difficult corro- 
sion problem. These wells produce 
water, dissolved salts, carbon dioxide 
and fatty acids, in addition to hydro- 
carbons. The corrosion rate of equip- 
ment in natural gas-condensate wells 
has been correlated with the pH and 
carbon dioxide content of the well 
waters at wellhead pressures. The pH 
~~ three well waters, saturated with 
arbon dioxide at its partial pressure in 
the well, was close to that of the waters 
measured af wellhead pressures, and 
quite different from that determined in 
routine water analysis at atmospheric 
pressure. Rate of corrosion cannot be 
correlated with the iron content nor 
with the organic acids content of the 
well waters. Bibliography shows 10 
references 
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Wax Crystallization from Propane So- 
- ryecane 

lution. N. F. CHampertin, J. A. Din 
wippre AND J. L. Franxurn, Ind. Eng 

Chem. 41 (1949), pp. 566-70 
A fundamental study of the problem 
we of propane dewaxing was made through 
U S E Vv A R b + ” microscopic studies of wax crystals 
from a mid-continent paraffin distillate 
PROVED & APPROVED The crystals were observed in their 
TA N ” E U j P normal environment at various stages 
Q MENT f the chilling period by means of a 
pressure cold stage. When no dewaxing 
. = ons aid was present, the wax crystallized in 
Will you be planning additional storage facili- plates that were arranged in either a 
ties for your liquid products? If so, you'll flat or a honeycomb structure. When a 
want your tank builders to meet strict require- small amount of asphalt was added as 
ments for all your tanks, but you can make t ag ~~ —, wen rs 
. P : . .~ . rap Vv immediately 2€ LOW 1¢ crys a 
doubly sure of safe and efficient storage by point into spherical particles of un- 
including “VAREC” equipment in your plans. known structure arbitrarily called 
. “49 oP “nuclei” As chilling continued, eacl 
There are “VARE¢ Tank Equipment and nucleus was quickly surrounded by a 
Safety Devices for all types of tanks ... and hell of radiating needles. When a 

4 l rvger 1 0 Sp ~ Sec 

for all types of storage problems. Your file larger amount of asphalt was used a 


copy of the “VAREC” P-.7 Catalog has full aoe wee oe gs yong ob 
details, until the filterimg temperature was 
a CP-8 reached. These formations never devel- 

eeeeeeeeeeeeeeeeeeeeeese yped the surrounding shell of radiating 
PROVED ons AIP needles. Filtering characteristics were 


<, THE VAPOR RECOVERY SYSTEMS COMPANY eee eee pws also exath 


°} wax structure. Paraflow was also exam- 
COMPTON, CALIFORNIA, U.S.A. ined as a crystal modifier and was found 
NEW YORK PITTSB 


RGH CHICAGO to produce results similar to those had 
muece 8 22$0 MICHIGAN AVE , 
s OusTo by the use of asphalt. Only about one 
LSA HOU N 
409 TULOMA BLDG. B2IA MBM BLOG fifth as much Paraflow as asphalt was 
CABLE ADORESS VAREC COMPTON (ALL CODES) required for a given amount of crystal 
modification 
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PROTECTS REFINERY HEAT EXCHANGERS 


You can triple the life of your heat exchangers handling products of sour 
crude. Tube bundles of Alcoa Aluminum have lasted 18 years and more. 
Alcoa heat exchanger tubing, covered by A. S. T. M. specification B234-48T, 
resists corrosion by H2S, COg and products of sour crude. Alcoa Alclad 
tubing resists most cooling waters. 

We've just published a booklet, “Alcoa Aluminum Heat Exchanger 
Tubes”, that shows where aluminum tubing will improve your petroleum 
processing. You'll learn the ease of roll-in and fabrication with standard 
tools and procedure, as well as performance data. We will gladiy give you 
copies if you'll call your nearest Alcoa Sales Office or write ALUMINUM 
Company or America, 1951 Gulf Building, Pittsburgh 19, Pennsylvania. 
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How to make 
-’Kanhate pipe 
Connections. | 











1 A “Karbate” flexible 
® coupling ready for assem- 
bly. Note rubber gasket cover- 
ing serrations on right hand 
pipe, 44” from end. Gasket ly- 
ing on table will be similarly 
applied over serrations on left 
hand pipe. 


Flexible coupling being 
= tightened in place. 


KEEP “KARBATE” PIPE ALWAYS IN STOCK! 


Resists the action of acids, alkalies and other chemicals 
Light weight with adequate strength 

Resistant to mechanical shock 

Immune to thermal shock 

Easy to machine and install 

Full range of sizes and fittings 


For more dota is, write to National Carbon Company, Inc., Dept. PR 


The term “Karbate’ is a registered trade-mark of 
NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
uct 3 “Karbate” pipe being joined to gas inlet of a “Kar- 
30 East 42nd Screet, New York 17, N. Y s bate” absorption tower by means of strong “Type V” 
Division Sales Offices: Atlanta, Chicago, Dallas, ° r . 
anise Chiat, Siar Weds: Shatner ited Mendis flanged connection. Note flat place on bolt in foreground. 
This provides purchase for the second wrench to assure 
tightness in joint. 


Foreign Department: New York, U.S. A 


THESE PRODUCTS SOLD IN CANADA BY CANADIAN NATIONAL CARBON CO., LTD., TORONTO 4, CANADA 
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distilled to vaporize these¢ 
certain of the higher 
with the second 
while the remain- 
hydrocarbons are 
distillation residue 


separately 
lower boiling and 
boiling hydrocarbons 
ary azeotrope former, 
ing higher boiling 
recovered from the 


U.S.P. 2,462,237. Stabilization of Organic 
Compounds. R. B. Thompson and J 
zed against color A. Chenicek to Universal Oil Prod 
mall amount ucts Company. 


REFINING 





U.S.P. 2,461,917. Aromatic Amines and 
Fuels Containing the Same. J. W 
Oreluy 

composed of 
primary aro- 


line of fuel is mixed 


mpound ot 


Cracked gasoline motor 


vith a small an ‘ r 


the formula 


ee. 2,461,972. Motor Fuels. G. M 


to S d Oil ee 


scher Standar 
mpany 
tor fuel ists of an 


= late 


base 


vund of hydro 
~ fuel. Gum 
yitation on pro l . , and are H or 
adicals, } (4 aminobenzyl) p ami 
shal example of the additive. It 
nhibits d rioration of the fuel in the 


oxveen 


alky l 
nhibited 
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U.S.P. 2,461,993. Hydrocarbon Separa- 
tion by Azeotropic Distillation. A. ( 
McKinnis to Union Oil Company of 

lifornia 
mpl hydrocarbon 


presence ot 


U.S.P. 2,462,426. Preparation of Poly- 
alkylbenzyl Phenols. ©. M. Reiff and 
fraction con H. D. Hartough to Socony-Vacuum 
mponents of similar Oil Comp: Im 
lled in the presence Hydrocarbon il is 
rope tormer with a small proy »f the reaction product 
more than 50° I obtained acting polyalkylaralkyl 
boiling point of the halides witl »I 1 in the molal ratio 
n (e.g. methyl ethyl ke of 1:2 t elevated temperature in 
1 nitrile). The azeotrope the solvent. The additive 
extractively dis against deteri 


blended with a 


t} 
ne 1\ absence a 


separately stabilizes the oil ration 
presence of a saturated from oxidation 
ocarbon solvent having a prefer- 
affin the hydrocarbon com U.S.P. 2,463,036. Separation of Cyclic 
azeotrope and having a Olefins from Straight Chain Olefins. 
at least 25° F. above the G. L. Hervert and M. J. Murray to 
iling point of this compo- Universal Oil Products Company 
rmer is recovered A hydrocarbon mixture containing 
xtractive distillation cycloolefins and pen-chain 
vaporize the tacted with an aqueous 
% the azeo « methyl 


thylene glycol mor 
hydrocarbon taining 
under <« 


olefins is 
solution of 
ether 
sht of water 
two liquid 
separated 
chain 
comprises the 


con 
con- 
4-12 

ynditions 
phases are formed 
Che raffinat mn 
and the extract 
cycloolefins 


U.S.P. 2,463,076. Treatment of Hydro- 
carbons. G. B. Zimmerman and C. G 
primary and Gerhold to [ versal Oil Products 
former (e.g Company 
ketone). Cer H yvdrocarbon 
hydrocarbons purity a small 
1 te her with the 
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such that 


which are 


solvent 


U.S.P. 2,462,025. Azeotropic Distillation 
of Wide-Boiling Range ee 
Fractions. G. R. Lake and J 
Strib Union Oil Company 
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intermediate the top and 
bottom of the zone are treated with a 
dehydrohalogenating agent to decom- 
pose the organic halogen compound into 
hydrogen halide and hydrocarbon. The 
hydrogen halide is removed in the over 
product 


drocarbons 


head 


U.S.P. 2,463,077. Process for Treating 
Hydrocarbon Mixtures to Remove 
Halogens Therefrom. G. B. Zimmer- 
man and C. G. Gerhold to 
Oil Products Company 

A pre similar to that of 

R . 2,463,076 is used for 

lissolve'’l HF 


organically 


Universal 


CESS 
sepa- 
and decom- 
combined 
contained in 


rating 
posing 
flucrine compounds 
a KRydrocarbon mixture 
U.S.P. 2,463,479. Preparation of Aromat- 
ic Solvents. W. I. Denton and R. B 
Bishop to Socony-Vacuum Oil Com- 
pany, In 
\ petroleum stock 
matic and non-aromatic compe 
contacted with a quantity of acetonitrile- 
hydrocarbon solvent sufficient to 
tively extract a major proportion of the 
resulting extract and 
ases are separately distilled 
An acetonitrile-hydrocarbon azeotrope 
s removed as overhead in each of these 
1 recycled for use as 


contaming aro- 
ments 1S 


selec- 


aromatics. The 
iffinate ph 


and ts 
ttoms product of 
is obtained in the 


llations 
high aro- 
extract 


ere 2,463,482. Separation of Olefins. 
W. Francis to Vacuum Oi 
Company, Inc 
Mixtures of olefins with saturated hy- 
drocarbons are counter-cur- 
rently with a concentrated aqueous 
solution of a silver salt, such as AgNOs, 
at high pressure. The then 
stripped from this solution by contact 
i it with 


Socony 


contacted 


olefins are 


countercurrently 
CO, Olefins are 


gaseous or 
recovered from 
CO, by washing with 
employed instead of 
the olefins from the 


liquid 
the solution witl 

NO can be 
stripping 
solution 


U.S.P. 2,463,601. Separation of Highly 
Branched Paraffins into Odorless 
Fractions. C. C. Crawford and L. C 
Morris to Phillips Petroleum Com- 
pany 
An inert, odor oxygen-free gas is 
ubbled through an olefin-free, liquid 
araffinic charge stock containing 

solved oxygen and odorous oxygen 

compounds and_ resulting 
rom reacting branched-chain paraffin 


water 


le 
sa 


less, 


dis- 
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WESTON 


All-Metal Thermometers 





Rugged, all-metal construction .. . stainless steel 
stems bold, readable dials accuracy within 1° 
over the entire scale—all add up to the answer to in- 
dustry’s toughest temperature measurement require- 
ments. Choose a dependable WESTON thermometer 
from a variety of types, stem lengths and scale ranges. 
Call your jobber, your WESTON representative, or 
write for Thermometer Bulletin . WESTON Elec- 
trical Instrument Corporation, 655 Frelinghuysen 
Avenue, Newark 5, New Jersey. 


CONTACT MAKING models for alarm or control purposes. 
MAX-MIN models to indicate highest or lowest temperature reached. 


hydrocarbons with dissolved oxygen to 
remove the dissolved oxygen. The re- 
sulting desoxygenated charge stock is 
repeatedly fractionally distilled while 
streams of oxygen-free, inert, odorless 
gas are passed through the fractionating 
columns. An odorless distillate com- 
prising liquid branched-chain paraffins 
is obtained 


U.S.P. 2,463,693. Method and Retort for 
the Distillation of Solid Hydrocar- 
bonaceous Materials. L. C. Huff to 
Universal Oil Products Company. 
Vaporous and volatile material is re 

covered from crushed hydrocarbona- 

ceous solids, such as oil shale, tar-sand, 
coal, by conveying the solids serially 
through a plurality of distillation zones 
and passing hot gases in indirect heat 
exchange relationship with these zones 

Distillation products are withdrawn in- 

dependently from each of the zones 

Fines are separated and removed from 

the solid material of the last distillation 

zone whereupon the remaining portion 
of solids is recycled to an intermediate 
distillation zone 


U.S.P. 2,463,845. Process for Separating 
Wax from Oil. P. S. Backlund and 
B. M. Beildeck to Union Oil Company 
of California 
Details of a process are claimed ac- 

cording to which a wax-oil mixture ts 
first cooled to crystallize a portion of 
the wax whereupon the remaining cooled 
fluid wax-oil mixture is mixed at the 
same temperature with a solvent for 
the oil, and the resulting oil solution is 
separated from the undissolved wax 


U.S.P. 2,463,846. Purification of Solvent 
Used in Diolefin Concentration. F. A. 
Bain and H. R. Emmerson to Stand- 
ard Oil Development Company 
An aqueous cuprous ammonium ace- 

tate solvent used for extracting buta- 
diene from a _ hydrocarbon mixture 
containing olefins and acetylenes is 
purified and freed from acetylene poly- 
mers and water-soluble foaming con- 
taminants by extracting the spent solvent 
with a mixture of an alcohol having at 
least 5 C atoms and with liquid butene 
to dissolve the contaminants 


U.S.P. 2,463,873. Separation of Pentene-1 
from its Mixtures with other C; Ole- 
fins. R. L. Heinrich to Standard Oil 
Development Company 
A mixture of C, olefins containing at 

least pentene-1 and 2-methylbutene-1 

is contacted with H.SO, of 40-70 percent 

strength at a temperature of 40-100° F 

for 5-60 minutes. After separation of 

H.SO, from the reaction product which 

contains 2-methylbutene-2 formed by 

isomerization of 2-methylbutene-l, the 
reaction product is distilled to recover 
pure pentene-1 


U.S.P. 2,463,919. Separation of Close- 
Boiling Naphthenes by Azeotropic 
Distillation. J. M. Stribley and G. R 
Lake to Union Oil Company of Cali 
tornia 
A complex hydrocarbon fraction con- 

taining two closely boiling naphthenes 

is distilled in the presence of an azeo- 
trope former of a boiling point at least 
10° C. below that of the higher boiling 
naphthene and not more than 15° (¢ 

below that of the lower boiling nap! 

thene. The azeotrope former can be an 
ester of an organic or inorganic acid, 
such as isobutyl nitrite, methyl borate 
or chloroform. The lower boiling naph- 
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thene is obtained in the azeotropic dis- 
tillate. The process is particularly useful 
in the separation of cyclohexane and 
methyl-cyclopentane 


U.S.P. 2,463,902. Olefine Extraction 
Process. M. A. Payne to Standard Oil 
Development Company 
In the separation of butadiene from 

an alkaline aqueous cuprous salt absorb- 

ing solution also containing absorbed 

butenes, the solution is heated under a 

pressure of at least 20 psi. gauge to a 

temperature of 155-175° F. The pressure 

is then suddenly reduced as the solution 
is discharged into a section of a desorp- 
tion zone intermediate its upper and 
lower parts. The upper part of the de- 
sorption zone is maintained at a tem- 
perature of 90-100° F. to desorb butenes 
from the solution entering this zone 

The solution is then further heated to a 

temperature of 165-175° F. in the lower 

part of the zone to desorb butadiene 


U.S.P. 2,463,930. Removal of Siliceous 
Materials from Hydrocarbon Mix- 
tures. J. W. R. Wildman, Jr. to 
Phillips Petroleum Company 
Small amounts of SiF., H.SiFs or a 

mixture of SiO, and HF contained as 
contaminant in hydrocarbon effluents 
from a conversion by a fluorine-con- 
taining catalyst treated with a silica- 
containing remover for organic fluorine 
compounds, are removed by treating the 
effluent with an aqueous solution of an 
alkali metal hydroxide of a specified 
concentration and at a temperature of 
100-200° } 
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U.S.P. 2,461,679. Method of Reacting a 
Piperylene with a Halo Substituted 
Maleic Anhydride. A. M. Clifford and 
C. E. Gleim to Wingfoot Corporation 
Fifty-eight parts of piperylene are 

reacted with 80 parts of mono- or di- 


chloromaleic anhydride, dissolved in an‘ 


aromatic hydrocarbon solvent, at a 
temperature of 0-10° C. A rubbery poly- 
meric material is obtained. 


U.S.P. 2,462,103. Preparation of Alpha- 
Keto-Dihydronaphthalene. R. Johnson 
to Koppers Company, Inc 
The oxidation product obtained by 

controlled oxidation of tetralin is decom- 
posed with an aqueous solution of a 
copper salt of a mineral acid. The alpha 
tetralol present in the so-formed alpha 
tetralone is converted to dihydronaph- 
thalene and pure alpha tetralone is re- 
covered by fractional distillation 


U.S.P. 2,462,163. Manufacture of Esters. 
F. O. Cockerille to E. I. duPont de 
Nemours & Company. 

Acetylene is reacted with a carboxylic 
acid in the presence of 0.001-0.01 gram 
mol of dimethyl aniline per liter of re- 
action mixture. Vinyl and ethylidene 
esters are formed. Side reactions are 
inhibited by the additive 


U.S.P. 2,462,345. Monomeric Fluorine 
Compounds Containing a Four-Carbon 
Atom Ring. P. L. Barrick to E. I 
duPont de Nemours & Company 
An unsaturated compound having a 

terminal C-to-C multiple bond, such as 

isobutylene, is heated in the presence of 

a polymerization inhibitor at a temper- 

ature of 50-300° C. with a monoethylenk 








MURRAY 


TYPE D 
TURBO- 
GENERATOR 


Murray Type D turbo-generators are built in a capacity range from 
500-3000 KW. Turbines are either direct-connected to 2-pole generators 
or operate through reduction gears connected to 6-pole generators at 
1200 RPM. Direct current and 25 cycle machines are also available. 
This type machine is regularly furnished in the above capacity range 
either condensing or non-condensing and may be of the automatic 
extraction type or for high back pressure, Units may be mounted either 
on soleplates or on a fabricated steel base. 

This type turbo-generator is designed to operate on steam conditions 
up to 600#, 750° F. TT. Auxiliary equipment normally includes com- 
bined trip throttle valve, complete pressure lubrication system including 
oil tank, oil filter, coolers, and automatic turbine-driven auxiliary oil 
pump. Gauge board with gauges, vibrating reed tachometer and necessary 
thermometers are also furnished. 

The above photograph shows a machine of this type rated at 1000 
KW. Two duplicate machines are installed in our Nation’s Capitol. 

Murray turbo-generators have long been noted for their rugged 
construction, operating economy and long life with a minimum of 
maintenance. 


WRITE TODAY FOR FULL DETAILS 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT 
FOR THREE QUARTERS OF A CENTURY 
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A NEW CONCEPT 
IN PLANT 
CONSTRUCTION... 


t is a service by 
Wigton-Abbott Corporation that broadens 
the definitidbn of plant construction to include creation of 
the process, designing and installation, of equipment 
and “delivers” the complete plant, ready for operation 
To perform and to coordinate these complex functions 
Wigton-Abbott Corporation employs the experience and 
skill of engineers and architects—including specialists in all 
branches of chemical, mechanical, electrical, civil and 
industrial engineering. The Construction Department is staffed 
and equipped to erect any type of industrial plant 
« A Wigton-Abbott Corporation representative 
will be glad to consult with you on any 


phase of plant design and construction 


Goucts fp the DO, 


Reading time, only 10 minutes—but 
it will save you many hours by answering 
basic questions 


Wigton-Abbott Corporation 
DESIGNERS... ENGINEERS... CONTRACTORS... PLAINFIELD, NEW JERSEY 
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U.S.P. 2,462,347. Reaction Products of 
Polyfluoroethylenes and Terminally 
Unsaturated Compounds. P. L. Bar 
rick t I luPont le Nemou 


nsaturate 
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In using 
afluoroethylene 
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U.S.P. 2,462,359. Hydrofluorination of 
Unsaturated Organic Compounds. | 
DD. ¢ 


and F. H. Bratton to Allied 
Corporation 
d, unsaturated aliphatic 
h as ethylene or acet 
with HF in the pres 
acid to produce cor- 
fluorinated compounds, 
ride r 1,1-difluoro 


aliec 
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U.S.P. 2,462,448. Method for the Cata- 
lytic Production of Oxo- ry 
Compounds. G. M. Whitman to 
duPont de Nemours & Company 
An olefinic | rocarbon, e.g. cyclo 

under superatmos 

l a temperature of 
as h a mixture of CO 
H. w Pp ice of a metal from 

Up } periodic table having 

such as Ca 

vuunds, sucl 

»btained 


atomic number 
Zn. Oxo-carb 


is hexahyd 


robenzaldel , are 
U.S.P. 2,462,555. Copolymers of Styrene 
and 4,4’-Divinyl-Biphenyl. F. Rosen 
hal to Radio Corporation of America 

1-5 per cent of 
ylymerized 
presence of a cata- 
peroxide. A res 


Styrene mixed with 
4,4’-divinyl-biphenyl is p 
vhile heating in the 
benzoyl 
obtained 


t, such as 
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U.S.P. 2,462,593. Pitch Resin. H. R 
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petroleum oil in the presence 
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emulsion 
pyrolysis 
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and more 
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gent to E. I. duPont de Nemours &  aceto-thienone is 
Company separation from the reaction mass, 1s 
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ature of 50-300° C. and a pressure above hlorite solution. The sodium salt of 
100 atmosphere in the thiophene-2-carboxylic acid is obtained 
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U.S.P. 2,462,703. Copolymers of Multi- 
which olefins with Vinyl Ethers and Method 
natural of Making Same. |). W. Young and 
ments of W. J. Sparks to Standard Oil De 
velopment Company 

cent of a di 
butadiene or isoprene, 
40 per cent of a vinyl 
atoms. The mixture ts 
temperature of + 10 te 
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solution which is liquid at the reaction 
temperature and the solvent of which 
does not form a complex with the cata 
such as an akyl chloride solvent 
rubber-like copolymers 


lyst, 
Sulfur 
an be produced 


curable 


U.S.P. 2,462,730. Preparation of Polysul- 
fonyl Chlorides. S. R. Detrick, W. H 
Lockwood and N, Whitman to E. I 
duPont de Nemours & Company 
Saturated aliphatic liquid hydrocarbon 

is continuously fed into an elongated re 

subdivided into a horizontal 
series of communicating subzones and 
irradiated with light of 3000-6000 Ange 
strom units as it moves along the re 
mixture of 
admitte: 


action zone 


action zon us 
and Cl, usly 1 di 


rectly into each of the subzones in the 
form of a plurality of diffused streams 
moving in an essentially ‘vertical direc- 
tion. Any turbulence caused by the mo- 
tion of the gaseous stream through the 
liquid stream thus is confined to the 
particular subzone, and intermingling 
between the incoming fresh hydrocarbon 
and outgoing reaction product is avoided. 
Aliphatic polysulfonyl chlorides are pro- 
duced continuously 


U.S.P. 2,462,829. Preparation of Oil 
Soluble Petroleum Sulfonates. P. M 
Ruedrich to Griffin Chemical Com- 
pany 
In the 

amount ot 

the oil) of an 
added to the 


sulfonation of petroleum oil an 
5-15 per cent (by weight of 
vil soluble petroleum sul 


fonate 1s prior to the 
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addition of conc. HeSO, Oil soluble 
petroleum sulfonates are obtained in in- 


creased yield. 


U.S.P. 2,463,456-7. Production of Ni- 
triles. W. I. Denton and R. B. Bishop 
to Socony-Vacuum Oil Company, Inc 
A methyl, dimethyl or trimethyl cy- 

clohexene, or methyl tetralin is reacted 
with NH; at a temperature of 925- 
1075° F. in the presence of a molyb- 
denum oxide or a vanadium oxide 
catalyst. Nitriles with at least 2 C atoms, 
such as acetonitrile and benzonitrile 
are obtained 


U.S.P. 2,463,466. Production of Nitriles. 
M. M. Marisic, W Denton and R 
B. Bishop to Socony-Vacuum Oil 
Company, Inc 
Ihe process of this patent is closely 

related to that of U.S.P. 2,463,456 and -7. 

In the present case catalytic oxides are 

employed which are obtained by treating 

a heteropoly compound containing a 

MoO, WOs, or V:Os group at a temper- 

ature and for a time sufficient to decom- 

pose the heteropoly compound 


U.S.P. 2,463,571. Vinylidene Chloride- 
Butadiene-Isobutylene Interpolymers. 
G. W. Stanton and C. E. Lowry to 
The Dow Chemical Company 
\ vulcanizable interpolymer is ob- 

tained by copolymerizing an aqueous 

dispersion of a- mixture of 60 cent 
vinylidene chloride, 30 per cent buta- 
diene-1,3, and 10 per cent isobutylene 

In U.S.P. 2,463,572-5 similar interpoly- 
mers are claimed which are prepared by 
somewhat changing proportions of 
vinylidene chloride and butadiene, the 
isobutylene of U.S.P. 2,463,571 being 
replaced by replenishing proportions of 
vinyl vinyl chloride, alpha- 
methyl ethyl acrylate, re- 
spectively 


per 


acetate, 
styrene or 


U.S.P. 2,463,742. Ketones. A. C. Byrns 
to Union Oil Company of California 
An unsaturated hydrocarbon, e.g. a 

branched chain olefin, is reacted with an 

organic acid anhydride or a ketene im 

the liquid phase in the presence of HF 

or BF; to form ketones 


U.S.P. 2,463,850. Process for the Pro- 
duction of Chlorohydrins. BB. T. 
Brooks to Standard Oil Development 
Company 
\ liquid olefin is mixed with water 

and CQ, to form an emulsion. An 

aqueous alkali hypochlorite solution is 
slowly added to this emulsion so as to 
maintain hypochlorous acid of less than 

l per cent concentration in the aqueous 

phase of the emulsion. The olefin is 

reacted with this acid as it is formed by 
the action of the CO, on the hypochlo- 
rite. An excess of CO, is maintained in 
the emulsion by separate addition of 

COs during the reaction. A chlorohydrin 

is recovered 


U.S.P. 2,464,049. Process for Preparing 
Mercaptans. L. A. Mikeska to Stan- 
dard Oil Development Company 
An olefin is reacted with H.S under 

non-oxidizing conditions in the presence 

of stannic halide to prepare mercaptans 





DESULFURIZATION 





U.S.P. 2,462,391. Treatment of Aromatic 
Hydrocarbons, H. i). Hartough, A. I 


Petroleum Refiner 





Kosak and E. E. Reid to Socony- 

Vacuum Oil Company, Inc 

Aromatic hydrocarbons containing 
thiophenic contaminants are _ reacted 
with an acyl halide or an anhydride of a 
carboxylic acid and a porous, adsorptive 
silica-alumina or silica-zirconia catalyst 
to effect acylation of the contaminant 
The purified hydrocarbon is then recov- 
ered by distillation 


U.S.P. 2,462,810. Process for the sepa- 
ration of an Emulsion of Petroleum 
Oil and Aqueous Solution Containing 
Added Alkali Metal Salts of Cresols. 
I I Ferguson to Socony-Vacuum 
Oil Company, Inc 
In the separation of an emulsion of 

petroleum oil and aqueous solution of 

alkali metal hydroxide containing added 
alkali metal salts of cresols used to re- 
move mercaptans, a mixture of oil, 
aqueous solution and emulsion is flowed 
upwardly through a vertical confined 
space of dimensions such as to provide 

a residence time therein of at least 7 

minutes at a liquid velocity of 0.08-0.12 

foot per second. The aqueous solution 
of the treated mixture has a viscosity of 

3.5 centistokes, The difficulties other- 

wise encountered in the separation of 

desulfurized hydrocarbon oils from the 
desulfurizing mixture are substantially 
eliminated by this method 


U.S.P. 2,463,741. Desulfurization and 
Reforming Process. A. C. Byrns to 
Union Oil Company of California 
4 volatile hydrocasbon feed stock 

containing organic sulfur compounds 

and olefins is contacted with 100-10,000 

cu. ft. of hydrogen per barrel of oil at 

a temperature of 650-800° F. and in the 

presence of a catalyst to convert the 

sulfur compounds under formation of 

H.S and to hydrogenate the olefins 

After separation of the H.S the treated 

hydrocarbons are mixed with H,S-free 

additional hydrogen in an amount of 

2000-8000 cu. ft. per barrel and contacted 

with a catalyst at a temperature above 

900° F. t increase the octane number 
of the desulfurized hydrocarbons 

U.S.P. 2,464,019. Method of Oxidizing 
Acidic Sulphur Compounds. D. C 
Bond and M. Savoy to The Pure Oil 
Company 
Acidic sulfur compounds, such as mer- 

captans, occurring in petroleum hydro- 
carbons are oxidized by contact with 
free oxygen in the presence of an alka- 
line polyhydroxy alcohol solution con- 
taining a phenolic material capable of 
forming a quinone upon oxidation 
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U.S.P. 2,461,455. Manufacture of Lubri- 
cating Oil. F. C. Toettcher to The 
Texas Company 
\ distillate lubricating oil is treated 

with acetone or furfural. The extract 

formed is treated with activated clay 
der conditions similar to those of 

UL. S. P. 2,461,453. The resulting prod- 

uct is blended with the raffinate of the 

extracting treatment or with distillate 
lubricating oil to increase their oxida- 
tion stability 


U.S.P. 2,461,961. Lubricating Composi- 
tion. J. P. Buckmann and L. L. Neff 
to Union Oil Company of California 


rhe lubricating composition consists 
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When it comes to choosing between Centrifugal and Rotary 
Positive Blowers and Exhausters, you'll get impartial sug- 
gestions from R-C dual-ability. That’s because we build both 

and we are the only blower manufacturer who gives you 
the benefit of this dual choice. 

Another advantage of consulting us results from our wide 
range of units of both types. If it’s 10 CFM you need, we'll 
supply it. Or, if your use calls for extremely large volume, 
we build them to any desired size. 

One more point—air or gas handling equipment is our 
“bread and butter’ . . . we have no other business. That 
means detailed and interested attention to your requirements 
from an organization that has specialized on that job for 


almost a century. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


905 Cresent Avenue, Connersville, Indiana 


Roors-(ONNERSVILLE 


BLOWERS » EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS INERT GAS GENERATORS 


ONE OF THE DRESSER INDUSTRIES * 
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cating and a sn U.S.P. 2,463,822. Greases. J]. ©. Stamn 
vil-soluble metal salt of at to Standard Oil] Company (Indiana.) 
i n product obtained from a A mixture of 10-90 per cent by weight 
petroleum lubricating oil fraction and an ‘ sulfur-bearine hydrocarbon oil and 
xide or sulhde of phosphorus at a tem ] ) nt rosin is heated t 
ature of 200-600" F. and then reacte« ) hours and is sub 

I r lhe p se ntly sapon to produce 


Us P. 2, 463, 823. Greases. 
| Standard 
U.S.P. 2,462,360. Method of Preparing 
L -ubricating Olle. . wm. if t 


U.S.P. 2,462,616. Lubricating Oil Con- 
taining an Oxidant. | ‘ 
Weiter to Ss 
U.S.P. 2,463,836. Oxidation Resistant 
Organic Substances. R. \\ 


Star ur i) 


U.S.P. 2,462,970. Frost Removing Com- 
position IB. H 


dey 


wit! 


U.S.P. 2,463,872. Production of Synthetic 
Labeicating Oil. R. L. Heinric! 


ar Oil Development ( mpat 


U.S.P. 2,463,429. Lubricant 








U.S.P. 2,461,570. Synthesis of Liquids poly t ed with 
from Carbon Monoxide and Hydro-_ temperatur i 200-600 , 
gen. | * bert Standard F talvst comprising 
pat liat rrier ing ultra micr 
nt of Pt 
ously 
re witl 
Hi 
Aviat 


Is pera 1 


: tk — sin ; U.S.P. 2,463,875. Hydrocarbon Synthesis 
es Process. H. |. Hibshman to Standar 
Oi} Development Company 
U.S.P. 2,461,959. Catalytic Hydrogena- es of carbon and hydrogen ar 
tion of Triisobutylene. R. ©. Brand ; with a suitable catalyst under 
to Standard Oil Develop mperature and pressure condi 
ases removed overhead 


are scrubbed 


with a petrolLam oil of an A.P.I. gravity 
f 10-26° at a temperature equivalent to 
that of the reaction zone, A portion of 
the scrubbed gases is recycled to the 
reaction ne while synthetic hydrocar 

vered from the scrubbing 


U.S.P. 2,463,912. Synthesis of Hydro- 
carbons. W. G. Scharmann Star 
lard Oil Development ¢ 


() and ! contac 


lense turbulent fluid 
divided | 





ISOMERIZATION 





U.S.P. 2,461,540. Process for the Iso- 
merization of a Low-Boiling Saturated 
Hydrocarbon. F. E. Frey to Phillips 
Petroleum ( mpany 
\ normal paraffin with 4-6 C at 

subjected in liquid state to the actr 

a liquid cata consisting of HI 

1/5 per cent (by weight of the HI 

BI Isoparaffins of the same and 

lifferent number of carbon atoms u 

range of 4-6 are obtained 


U.S.P. 2,461,541. Process for Isomeriz- 
ing a Low-Boiling Isomerizable Sat- 
urated Hydrocarbon. F. E. Frey 1 
Phillips Petroleum Company 
The process according to this patet 

is similar to that of U.S.P. 2,461,540. The 

} 


atalyst here consists of concentrate 
liquid HF containing 1/10 per cent of 
BF, and 0.05-1.0 per cent of water 
Water continuously added to the re 
action zone in an amount sufficient t 
maintain the indicz | concentratio 


of HI 


U. * 2,461,545. Isomerization Process. 
Hepp t Phillips Petroleun 
Company 
Ihe details of a process are claimed 
for isomerizing n-hexane to diisopropyl 
and neohexane by means of a catalyst 
consisting of HF and 1/10 per cent ot 
BF, in two steps, the first of which is 
arried out under severe and the second 
under mild reaction condition 


U.S.P. 2,461,568. Paraffin Isomerization 
Process. J. L.. Richmond to Phillip 
Petroleum Company 
rhe liquid catalyst comprising HI 

and 0.1-10 per cent of BF, is here em 

ployed for the isomerization of a low 
boiling normally liquid paraffin wit! 

least 5 C atoms, mixed with 5/25 

cent of a low-boiling cycloparaffin wi 

at least 5 C atoms in the ring, at a tem 
perature 0 50 300° F. The 


catalyst to drocarbon 
between 0.1:1 do 3:1, The 
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SUE ane ake S VRE ¥ 
8 en we ee 


a =e . ‘_— mh, J i 

Caan ee el Sl a ee Se | ee! es ee eee: | a! 1 | 
Paes | Ber Penyeee Bexau = Eee BEES SsS AE EON 

~ a oe a! His, 


4 - 


A TT ONRNRAITI ON 














. 
*. 


=< 








“e 
fo 8) 
| treat 
i") 
BG 
wm 
lao] 
oO 
= 
oS 
eee 
— 
Great 
” 
oO 
= 
is) 
<= 
dered 
1-¥ 9) 
a 
<4 
so 
~ 


Evginecring and (onsliuction P)ivision 


JONES & LAUGHLIN SUPPLY COMPANY 





‘J 





L 


OKLAHOMA 


TULSA 


paraffins t 
than the 
substar 


conversion of the normal 
paraffin hydrocarbons other 
corresponding isoparaffins is 
tially suppressed by the presence of the 
cycloparaffins 


U.S.P. 2,461,598. Process for the Iso- 
merization of Paraffins. J. D. Gibso 
to Phillips Petroleum Company 
rhe process according to this patent 

is closely related to that of U.S.P. 2,461 

568. A low-boiling hydrocarbor 

in an amount not than about 5 

ot ttal hyde 

here employe ! 


the cycloparaf 


aromatic 
greater 


per cent 


Tir 


U.S.P. 2,463,187. Dehydration of Hydro- 
gen Chloride-Hydrocarbon Mixtures 
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Everlasting 
Valves 


In refineries all over the country. EVER- 
LASTING Valves are serving wherever 
quick action, full opening and drop- 
tight closing are wanted. 

The unique EVERLASTING design is 
trouble free . . . it does not stick, bind, 
wedge or clog. Its operation is sure and 
safe ...it eliminates the causes of 
usual valve failures. 

For example ... the EVERLASTING 
Valve disc rotates parallel to—and con- 


by Distillation. J. W. Latchum, Jr. to 
Phillips Petroleum Company 

isomerization of n-butane in 
the presence of AIChL and HCh, the 
A1Cl,-free effluent from the reaction ts 
ractionally distilled. An overhead con- 
uining HCl, propane, lighter hydro- 
carbons and water is withdrawn, which 
overhead contains HCI! in 
of the combined weight of HCl 
water. The bottoms contain n-bu- 
isobutane and any heavier hydro- 
arbons present. A  hydrocarbon-HCl 
layer substantially free of water obtained 
by at least partially condensing the over- 
! recycled to the isomerization 


In the 


excess of 67 
per cent 
and 
tane, 


1 i 
ead s 


U.S.P. 2,463,610. Treatment of Hydro- 
carbons with Metallic Halide-Hydro- 






































stantly on—the seat: regrinds itself with 
each turn; keeps the seal EVERLAST- 
ING-ly tight. Each sealing part is free 
... self-comp ting to exp i and 
contraction. The disc cannot work loose 
and choke the straight-through flow... 
nor can dirt or scale lodge under the 
disc. 

Write today for bulletin describing 
these thoroughly dependable, hard- 
service valves. 





EVERLASTING VALVE CO., 49 Fisk St., Jersey City 5, N. J. 


Everlasting Valves 


Trede-Mert “EVERLASTING REG. U.S. PAT. OFF 


Jor everlasting protection 


carbon 

Glassmire, W. R. Smith, N 

and K. A. Danskin to 

Company 

In a process for the isomerization of 
n-butane in the presence of AICl;- 
paraffin hydrocarbon complex liquid 
containing uncombined Al1Cl,, this com- 
plex liquid is passed after use to a zone 
of electrolysis to form in its electro- 
positive portion complex liquid of in- 
creased uncombined A1C1, content while 
lean complex liquid of lowered AICI; 
content is left in the electronegative por- 
tion and discharged. A portion of the 
n-butane feed stream is by-passed 
through the electro-positive portion to 
effect solution of uncombined AI1C1l; 
The resulting solution is conducted to 
the reaction zone 


Complex Catalysts. W. F 
B. Haskell 


The Texas 





ALKYLATION 





U.S.P. 2,462,792. Alkylation Process. F 
D. Wadsworth and R. J. Lee to Pan 
American Refining Corporation 
In the alkylation of polycyclic 

matic hydrocarbons, such as polymethyl 

naphthalenes, a stream of olefin, such as 
butylene, is contacted in an alkylation 
zone with the aromatic hydrocarbons 
and an anhydrous toluene sulfonic acid 

elevated temperature (e.g 

) and a pressure sufficient to 

alkylation 

liluted 

and a 

sepa- 


aro- 


catalyst at 
265-300" F 
maintain liquid phase in the 
reaction products are 
hydrocarbon, 


zone. The 
saturated 
omprising the 


with a 
phase « catalyst ts 


rated 


U.S.P. 2,462,793. Alkylation and Cata- 
lyst Recovery. R. J. Lee to Pan 
American Refining Corporation 
rhe process according to this patent 

is closely related to that of U.S.P. 2,462,- 

792. The alkylation of all alkylatable 

hydrocarbons with the aid of anhydrous 

aromatic sulfonic acid is claimed here 

This sulfonic converted during 

the alkylation of the hydrocarbon to an 

ester of the olefin employed. The addi- 
tion of the olefin stream is discontinued 
upon completion of the desired alkyla- 
tion and the reaction mixture is then 
heated to reconvert the sulfonic acid 
ester and regenerate the tree acid, 
whereupon the mixture is treated with 

a saturated hydrocarbon to reduce the 

solubility of this acid and thus to re- 

cover it 


U.S.P. 2,463,078. Treatment of Hydro- 
carbons. G. M. Webb to Universal Oil 
Products Company 
In the catalytic alkylation of hydro- 

carbons in the presence of HF, the re- 

sulting hydrocarbon fraction containing 

a small amount of an organic fluorine 

compound is contacted with metallic 

aluminum. The thus liberated HF is 
separated from the hydrocarbon fraction 
and returned to the alkylation step 


U.S.P. 2,463,262. Alkylation Method and 
Apparatus. A. R. Goldsby to Texaco 
Development Corporation 
Low boiling isoparaffins are catalyti- 

cally alkylated in a long closed agitated 

reaction zone wherein liquid catalyst 
and isoparaffin are introduced together 
adjacent one end of the zone while 
alkylating agent is introduced into the 
reaction mix by multipoint addition from 

a large number of points spaced through- 

out the greater part of the zone. Addi- 

tional liquid catalyst premixed with the 


acid is 


Vol. 28, 


Petroleum Re finer 





low boiling isoparaffins is introduced at 
a large number of points intermediate 
the first named introduction points. 


U.S.P. 2,463,768. Alkylation Process. H 
J. Hepp to Phillips Petroleum Com- 
pany 
In the alkylation of an isoparaffin with 

a low-boiling olefin in the presence of a 

recycled aluminum halide-hydrocarbon 

complex catalyst, this catalyst is main- 
tained at a substantially low viscosity by 
effecting nly partial separation of the 


catalyst and recovering a catalyst mix 
ture which contains aluminum halide 
hydrocarbon « lex and alkylatable 
hydrocarbons in specihed proportions 
CRACKING AND REFORMING 
U.S.P. 2,461,958. Treating Hydrocarbon 
Fluids. L. S. Bonnell to Standard Oil 








Development Company 


Freshly regenerated catalyst particles 


ntacted in a first zone with vapors . 
rgin oil stock. Vaporous reaction 77} 
ts are withdrawn overhead eee 


atalyst particles from this zone 


t 1 in a second zone with oil . . 
f higher coking tendency. The etroleum 
I ion products from this 


contacted with fresh 

the first zone. Spent 

! second zone 1s re- 
recycled to the first zone | pecan ANHYDROUS AMMONIA, shipped as a 


s particularly useful in the 7 a . de 
S hvdeos we nail concentrated liquid with a guaranteed mini- 
Tracking ! vu Ce ”) > 


mum purity of 99.5% NHsz, is one of the lowest cost 

neutralizing agents delivered to the refinery. Be- 
cause of its low molecular weight, one pound of 4 

oiling petroleum Ammonia will neutralize the same quantity of acid 
) can Ga 
rome “< Easily vaporized, Anhydrous Ammonia follows 
a m Selenite the gas stream through the refinery equipment, neu- 
material tralizing corrosive acids as they are formed. Am- 
ah c-smng monia has high solubility and a high rate of diffu- 


U.S.P. 2,463,903. Manufacture of Gaso- 


line. H. L. Pelzer to Sinclair Refining 


as several pounds of other neutralizing agents. 


nvert a substan 
by cracking into sion in oil. 
Lhe hot produc 
separating zone 
r fraction and j without the formation of water or undesirable emul- 
taining the 
, 


allie amie sions. Products of neutralization can be easily re- 


Used in oil refining, Ammonia destroys acidity 


moved from the oil. Excess Ammonia can be re- 

moved by blowing the oil with air. Used as a liquid 

or as a gas, Ammonia is easy to handle in the 

refinery. 

POLYMERIZATION AND Barrett Standard Anhydrous Ammonia is avail- 
CONVERSION able in 50, 100 and 150-pound cylinders from stock 

points conveniently located from coast to coast. 








U.S.P. 2,461,820. Conversion of Ethylene. 
S. J. Hetzel and R. M. Kennedy to 
Sun Oil Co an ° : : 
xe" west my oa ep oye The advice and help of Barret} technical service men are 

subjected to elevated temperature in the available to Barrett customers without charge. Free literature 


presence of catalyst consisting of ; P P F 
le Seep cheer adi alii anal aaa iodine on Barrett Anhydrous Ammonia will be mailed on request. 
Major proportion of Silica gel and minor 
proportions of alumina and _ nickel or 
obalt. Higher boiling materials are 


obtained 


U.S.P. 2,461,932. Process and Apparatus THE BARRETT DIVISION 


for the Treatment of Hydrocarbon Oil ALLIED CHEMICAL & DYE CORPORATION 
with Catalysts. A. D. Smith to Ad 40 RECTOR STREET, NEW YORK 6,.N.¥% 


sorptive Process Company 


Che details of a process and an appa- 
ratus are claimed tor the conversion of 


hydrocarbons into gasoline of high anti- | BARRETT PRODUCTS HAVE SERVED AMERICAN INDUSTRY SINCE 1854 
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sores: | Qs, Ut oe Baal 


arb 


atalyst 


U.S.P. 2,462,384. Recovery of Products 
of Hydrocarbon Conversion Reactions. T °o T bh R is A ] _ Pe A L L © 5 pp t 
M. H. G " W. Swe ft t 

Socony-Vacuum Oil Company, Ir 


Free handy carrier for 
any group of sizes. 
U.S.P. 2,462,390. Method of Preparing 
Aqueous Emulsions of Polyethylene 
Hi art ’ ; } | net ! 
\ . & 


U.S.P. 2,462,678. Catalysts for Polymer 
izing Olefins. M. |. R t 
| t N xX 


S.P. 2,462,891. Contact Conversion of 
Hydrocarbons. }/ . H 


Rei Geal® Ratchet Threaders 
No. OOR, 111R and 12R are extra 
handy for '/s” to 2” pipe 


@ Light strong efficient Rtt@atp ratchets give you perfect 
threads on 'g" to 2" pipe — fast, without bothersome get- 
ready. Precision cut tool-steel dies. Die heads snap into 
ratchet ring from either side, can’t fall out. You don’t 
need special dies for close-to-wall threads. No. 00R, Ye" to 
1” pipe; No. 111R, 4" to 14%"; No. 12R, %”" to 2." Conduit 
dies furnished on request. Buy these handy work-savers 
at your Supply House. 
U.S.P 2,463,225 Polymeriz 


Dienes. | 
& 


U.S.P. 2,463,596. Process of Preparing THE RIDGE TOOL co. bd ELYRIA, OHIO 
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Polycyclopentadiene in the Presence 
of a Haloalkene. G. B. Buttler to 
Rohm & Haas Company 
Cyclopentadiene is dissolved in one of 
the following 2-haloalkene-1 compounds 
2-chloropropene, 2-chlorobutene-i, 2 
bromopropene, 2-bromopentene-1, and 2 
iodopropene, and is then polymerized at 
a temperature of -80° to +25° C 


2 with a 
SnCl, 


Al Bry, 


catalyst composed of 


A1Cls, BCl;, or HF 


U.S.P. 2,463,623. Apparatus for the Con- 
version of Fluid Reactants. L. C. Huff 
to Universal Oil Products Company 
Phe details of an 

claimed for the « 


apparatus aré 
mversion of hydro 


carbons in the presence of catalyst par 


It makes 


and re 


ticles transported by a gas-lift 


ssible continuous circulation 


generation of the solid catalyst particles 
fluid reactants and/or incom 


ing regenerating 


Incoming 
, 
gas are employed as 


media for the catalyst 


the transporting 
U.S.P. 2,463,729. Pyrolytic Conversion 
of Hydrocarbons. K. M. Watson te 
Sinclair Refining Company 
In a fluid catalyst 
rsion of hyd: 


process tor the con- 
carbons, the 


| lr 
catalyst and hy 


suspension 


ocarbon vapors is 


passed upwardly throug! 


I 
ally 1 zones of the c 
amber 


a succession ot 
verti space mversion 
! lelineated by 
each of whicl 

Details of the 


SS are lescribed in the 


Thes nes are 
perforated partitions, 
holds a bed of catalyst 


claims 


U.S.P. 2,463,866. Process for the Pro- 
duction and Recovery of Olefinic 
Elastomers. A. 1D Standard 
Oil Development Company 
\ mixture t 


Green t 


and ar 
diluent whicl 
polymerization 


isobutylene 


Kanic non-reactive remains 


liquid at temperature 


e.g. methyl ntinuously 
supplied to a 
maintained at a 

40° and 160° ¢ 
dition of a Frie 


slurry 


loride) is « 


reaction zone where it is 


temperature between 


with continuous ad 
lel-Crafts catalyst. A 
of solid polymer particles in cold 
formed The cold 


n liquid is 
I in a quenching zone 


y is discharged 


a heated tated aqueous liquid in 


rder to flash off the volatile 


liquid polymer 


reactor 
and separate the 

cles polymers can be obtained 
the addit di- or polyolefins t 
sobutylene 





CATALYST PREPARATION, 
ACTIVATION AND REGENERATION 





U.S.P. 2,461,838. Solid Bed Catalyst Re- 
generation Process, F. C. Neuhart t 
Phillips Petr Company 

jor por f the 
olid catalyst from 


leun 


carbonaceous 


ved by 
burn 


n is rem 
ly narrow 
ugh the entire 
mass at about 
a regenerating 
ll amount (e.¢ 

temperature 
least 1100° | 


U.S.P. 2,462,193. Catalyst Regenerator 


y ¢ mi pan 





and Recovery Apparatus. W. FE. Huls 

berg to Universal Oil Products Com 

pany 

An apparatus for the regeneration and 
recovery of fluidized catalyst particles is 
described. It « within unit 
an internal chamber for catalyst regener 
ation, a generating zone, and a 
flue gas scrubbing zone housed mm ar 
nular spaces surrounding the 


ing chamber. Particulars of 
/ 


ombines one 


steam 


regenerat 
this appa 
ratus are claime 
U.S.P. 2,462,236. Manufacture of Silica 
Hydrogel and Catalysts. C. L. Thomas 
to Universal Oil Products Company 
An alkali metal silicate 
with an acid in the 
form the c« 


is commingled 


amount necessary te 
rresponding hydrogel in an 


alkaline medium. The pH of the mixture 
is then reduced to below 5 by further 
addition of acid. A basic reagent 1s 
added thereafter to raise the pH of the 
mixture to 5-8. This control of the pH 
substantially accelerates the formation 
of silica gel at room temperature. The 
resulting hydrogel can be com- 
bined with a metal oxide to form a 
catalytic composite 


silica 


U.S.P. 2,462,739. Recovery of Hydrogen 
Fluoride-Boron Trifluoride Catalysts. 
W. F. Gresham to E. I. duPont de 
Nemours & Company 
HF-BF; catalysts, as employed in the 

production of aromatic aldehydes from 

hydrocarbons by reaction with 
separated from their mixture 


aromati 


CO, are 


MONEL EXCHANGER 


LEADER BUILDS 
TANKS — KETTLES — FRACTIONATING COLUMNS 
HEAT EXCHANGERS and SPECIAL EQUIPMENT 
OF 
STEEL—STAINLESS STEEL—NICKEL—MONEL 
INCONEL — COPPER — EVERDUR — HERCULOY 
HASTELLOY — ALUMINUM and CLAD STEELS 
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with these aldehydes, such as benzalde lyst weight. The catalyst is then re- 


hyde, by adding : 
line earth metal 


this mixture \ 


ymbined HF and 


obtained 
from this 
a temperature 


U.S.P. 2,462,861 


alkali metal or alka activated by hydrogen treatment at a 


fluoride, e.g LiF, to temperature above 500° F 
precipitate containing 


BF, and metal fluor U.S.P. 2,463,072. Manufacture of Cata- 
and BF, are recov lysts. G. M. Webb and M. A. Smith 


precipitate by pyrolysis to Universal Oil Products Company 
»f 200-800" ¢ 4 solution containing an Al-salt in 


which the Al is a cation and a com- 


Regeneration of a Hy- pound of another metal in which the 


drocarbon Synthesis Catalyst. R. ( metal is an anion and which contains a 


Gunness t »t 


idian i} 


idard Oil Company vol izable cation is mixed with a 
\ basic precipitant (e.g. NH¢«€ )H) 

synthesis fluid t ficient amount to bring the pH to 

te n t | four. Alumina hydrate is precipi- 

readily volatilizable salt ts 

e acid radical of the 

pitant. The reaction 


eated to convert 


Sheffield 


ALUMINUM TANK PAINT 


Laboratory “Vested 


Extensive weather-o-meter tests 

prove this NEW aluminum paint io — 
will resist more than one and ~~ 

one-half years exposure to val 


weather extremes! Formulated 





to do TWO specific jobs—to 
protect surfaces against rust, 





wear and corrosion ...and to 

add a long lasting attractive finish . . . Sheffield 
TANK PAINT has been made especially to over- 
come the expensive maintenance and finishing 
problem facing the oil industry. 





@ Made of only the finest, uniform aluminum linings — 
top quality! 
© Formulcted with a special long oil alkyd synthetic 








resin vehicle in conjunction with other synthetic resin. 
These give a high resistance to abrasion and chemical 
fumes 

Covers all primed surfaces in ONE COAT, giving a 
tough, elastic durable finish .. . actually a coating of 
finest aluminum. 


Write for descriptive folder prices and samples sent upon request 








THE 


SHEFFIELD BRONZE PAINT CORPORATION 


the compound of the other metal to the 
oxide. Metals of the left-hand columns 
of groups V and VI of the periodic table 
can, for example, be employed in said 
metal compounds 


U. es a - 115. Heated Catalyst Cham- 
Legatski to Phillips Petro- 

dy ompany 
An electrical heating apparatus is 
claimed which can be installed in and 
automatically or manually operated in 
nyunction with a dehydrogenation 
catalyst chamber in order to prevent a 
temperature drop of the catalyst due to 
endothermic dehydrogenation reactions 


U.S.P. 2,463,204. Recovery of Sludge 
Acids. G. T. Reicl 
Sludge acid, as obtained in the treat 
nent of petroleum oils wit H.SO,, is 
ncentrated under vacuum to a concen- 
tration having a boiling point at atmos 
phere pressure substantially above its 
temperature of charring. TI acid = is 
then heated at atmospheric pressure a 
4 temperature at least as high as its 
ring temperature but substantially 
its b.p. until charring is complete 
resulting acid is mixed with a sub 
ntial pr I rt n of H.S©O) I ! itt 
same concentration, and t ! 


us material is removed 


U.S.P. 2,463,228. Silver Surface Catalysts 
and Process of Producing Same. |. | 


West and J. P. West to Allied ( 
1 & rporatior 


U.S.P. 2,463,434. Treatment of Fluidized 
Solid Catalyst. R ! 


U.S.P. 2,463,508 Catalyst and Process 
for ny ig” vos Conversion. |. R 
Bates to Houdry Process ( 

In 


U.S.P. 2,464,127. Methods of Activating 
Acid Activatable Clays. W. W. Ga 





treatment with 40-125 pounds (calcu- 
lated as anhydrous) of H:SO, per 100 
pounds of the clay 


Corrosion Group Organizes 
inter-Society Committee 


The Inter-Society Corrosion Commit- 


tee of the National Association of Cor- 
rosion Engineers was recently organized 
by delegates and observers from techni- == 


cal organizations concerned with cor 
rosion. The committee will carry on ac 
tivities of the former American Coordi A REVOLUTIONARY 
nating Committee on Corrosion and the 
NACE Committee on Relations with 
Ot tray Soe CHLORINATOR PRICED 
Objectives of the committee are to 
promote cooperation among various 
technical societies working in the field BELOW $1000 
of corrosion, to prepare and _ publish 
periodically a directory of corrosio 
workers in the United States, to pro 
liaison among technical committees 
NACE and other technical societies, to 
act in advisory capacity to technical 
societies intereste m corrosion in an 
effort to promote progress of all and 
avoid duplication of effort t recon 
4 proposed new 
rried out best with 
ne or limit the 
and to 
able data 


New Laboratory Methods 
Determine Crude Oil Source 


New laboratory 1 tho have been 


levelope: 
ion make use of scien- 
lled infrared 


nber and refractiv 


trans 


supplement ne 


sed for identi 


New in every sense of the word ... no poppet 

valves, no bell jars, no water seals . . . just an assembly 

ACS Technical Classes of standard instruments! It’s simple—it’s inexpensive 
Slated in Philadelphia — it’s versatile—it’s accurate—it’s compact. Mainten- 


phe Fatandeteiue section of the Ames ance costs are negligible. 


1] 
ciety Will again spor 


courses al ciall 
training of chemists in Three standard models cover every chlorine re- 


both members and 


the society, the courses quirement—municipal, industrial, or swimming pool. 
“ Prices start at $300. Solution feed, dry gas feed, or 
hypochlorite for flow rates as low as 5 lbs. per day. 


e sulfur chemistry, 
ind research adminis 
may be obtained from 
Whitemarsh Research 


——— va Reed — Be sure to get your copy of Catalog 61 which con- 
tains an illustrated description of RATO-CHLOR dis- 
Gulf Gives Service Awards pensers now used in more than 100 installations. 


Gulf O ( rporation is presenting cer 


mblems this spring 
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This mat ks } sy FLOWRATOR Dept. 9Q-1Z Hatboro, Pa. 


prese a since 


; 1939; and WNSTRUMENTS FOR FLOW RATE MEASUREMENT 
yes have AND AUTOMATIC FLOW CONTROL 
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preparation, 
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results of catalyst 
orrelations of 
with 
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Steel Plate Reference Book = ‘''"' Bureau between 
Published by Lukens Steel effect of mode « 


reduction induction on 
Steel 


catalyst 


Plates and Their Fabric: ‘ synthesis and on the 
a reterence book for engineers 

signers, has beer 
Steel Company. Li 


lon McKay 


gineering, 


and 
riments, 


an | product 
published by Lukens t expe 
nel S. Marks, Gor ) ical properties of 
mechanical et ir activit 
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appendix 
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Catalysts, Fischer-Tropsch 
Process in Bureau Report 


Sendactins of svntl quid fu 
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Metal Society Issues 
First of Techbook Series 


The first in a techbooks, 
written by outstanding metal engineers, 
has been issued by the American Society 
for Metals. The initial volume, “The 
Story of Magnesium,” is authored by 
W. H technical department of 
The Dow Chemical Company, Midland, 
Mich. The purpose of the 
provide men and women who are not 
engineering graduates, with the technical 
information to properly under- 
stand the metals as it is ap 
plied in industrial production 

‘We believe that this and future 
books will be suitable for 
educational material,” W. H. Eisenman, 
national ASM secretary, said. “The soci- 
ety is vitally interested in making avail 
a simplified interpretation of metal 

that our future generation of 
scientists will early understand 
and appreciate the importance ot the 
metal scientist We believe that 
these techbooks can and will be used as 
texts, for a fundamental lec- 
ture series, as suppleme ntary reading for 
plant courses, and many other 
lo aid imstructors, the charts and 
illustrations in “The Story of Mag 
nesium” have been made into a film strip 
which is available at low rental from 
the publishers. Copies of the book can 
be obtained from the American Society 
for Metals, 7301 Euclid Avenue, ¢ 
land 3, Ohio for $1.50 eacl 
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Books on Patents Explain 
General, Technical Facts 


Harry Aubrey Toulmin, Jr., ¢ 

tion lawyer with Toulmin and Toulmin 
has written two books, “Patent Law for 
the Executive and Engineer” and “How 
To Keep Invention Records,” on tl 

problems of and 

patent rights. Simply written 
to read, the books have the 
both general and technical questions. A 
complete set of invention 
presented with each book 

\ practical volume and a handy man 
ual to give quick answers to all ques- 
tions which about patents, 
Patent and En 
gineer” develop 
and protect that he 
can succeed in making them profitable 
It teaches him what to do and what not 
money from his 
Portions 


i¢ 
obtaining retaining 

and easy 
answers to 
record torms 


are 


might 
the Executive 
reader how to 
inventions so 


arise 
I aw tor 
shows the 


his 


t do he can earn 
inventions without interference 
of the book have appeared in 
“How To Keep Invention 
the reader how to 
property by keeping 
his rights. In portant rights dis 
the date of conception, date 
to otl prove he has 


magazines 
Records’ 
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patent 
prove 


protect his 
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cussed are 
of disc 
the 


test 


sure 
invention 
and 


successful, ree 


practice by 
experim ) rove it was 
| 


resear¢ results 


and the ordering of materials 


{ 


proving 
experiment tor first production runs 
"is $2.95 and “Records 

The 1 
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is $2.50 
Re searcl 
Street 


sher 1s 
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North Pert 





.--from Globe Seamless 
Steel Tubes to Globe 
Welding Fittings 


Your preference for Globe Welding 
Fittings is supported by a source of sup- 
ply with exceptional qualifications. Spe- 
cialized metallurgical experience and 
facilities gained in years of steel tubing 
manufacture enable Globe to produce 
welding fittings by a precision process 
that yields a superior product. 


Send for the 
Globe Welding Fittings 
Catalog 


G.iose STEEL TuBes Co. 
Milwaukee 4, Wisconsin 


Producers of Globe seamless stainless steel 
tubes — Gloweld welded stainless steel tubes 
carbon — alloy — seamless steel tubes — 
Globeiron seamless high purity ingot iron 
tubes — Globe welding fittings 


PRECISION PROCESS 
WELDING FITTINGS 


sel Be 


Publishing Company Publication 





N FW EQ U | p M E N T and For copies of manufacturers’ literature or more 


information on products described on these 
pages write to the address shown, using the 


Manufacturers’ Literature sumber shown fer each item. 


Drain Trap Air-Cooled Heat Exchanger 
The new t ng the applications of the Fir 
‘ Ir led heat exchanger, the 
G-R News, published 


Russell Company, de 





} 


‘ ex 

equip : : planati n ‘ t unusual 
depends ! ' adaptabilit 

omp! l a cop i l riscom- Russell 

Company adison Avenue, New 

York 17, ring rROLEUM REFINER 

item 210. 


Magnesium Anodes 


Electrical ratings, weights, s 
forms of various magnesium ano 
cathodi T 
other metal structures is prt 
a Dowell bulletin 

For a copy wri 1 ) 
Kennedy Building uls: referring to 
PerroLeEUM REFINER , 211. 


tectior t pipe 


Thermal Switch 


Centrifugal Pumps 
Byt ! ] . t ( 


write 
Milwaukee Fa 
rROLEUM REFINER 
208. 
The Microsen thermal switch, de 
Standard Steel Lists veloped by Manning, Maxwell & Moore, 


Standard steel lists combined in one Inc., operates from a thermocouple input 
ata folder and offered by The Bab to signal temperature variations in heat 
k & Wilcox Tube Company, give ing processes, The signal output is giver 
m compositions for basic open by electrical relay action. On and off 

and acid-bessemer carbon steels switching of 10 amperes at 115 volts 
resulphurized steels, for open-hearth a. c. or 32 volts d. c. directly is possible 


ectric-furnace alloy steels and for for any temperature setting from 100 


a 


° pees “ "oh tain! and heat-resisting steels, all to 2000° F. Larger electrical loads can 
standard variations for check be switched by means of intermediate 
Showing the AISI number relays. Featuring a plug-in arrangement 

he SAE number, these are con for the entire chassis and working parts, 
ient lists for cross reference the switch has a 6SN7 vacuum tube 
ra copy of technical data card 119 operating in’ conjunction with the 

ngle-phase electr I leveloped write The Babcock & Wilcox Company, Microsen balance and a precision relay 
The Louis llis Company, is Reaver Falls, Pa., referring to Petro- According to the manufacture, the in 
of, splash pr LEUM REFINER item 209. strument is designed for two percent 


ROLEUM REFINER it 


Single-Phase Motors 


The new line of integral t a I 
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operating accuracy and failure of any 
component will cause the relay circuit 
to open 

For further information write Man- 
ning, Maxwell & Moore, Inc., Bridge- 
port 2, Conn., referring to PrtTroLeum 


REFINER item 212. 


Low-Pressure Valves 


Recommended for handling viscous 
materials and for applications requiring 
quick heating and cooling, the new line 
of diaphragm-actuated D-113 Merit low 
pressure valves, offered by Emmett Ma 
hine and Manufacturing, Inc., can be 

ounted either vertically or horizontally 
Sizes range from % to 3 inches with 
maximum pressures either 300 to 500 
psi. Stems, seats and discs are “highly 
resistant to corrosion and serve to mini 
mize electrolys S, Seat ring areas exceed 
standard pipe areas and permanent dis¢ 
and stem assembly as well as seat rings 
are interchangeable among the three 
assembly types.” Exhaust side of the 
three-way val\ iS One pipe size larger 
the ‘ 
For further information write Emmett 
Machine and Manufacturing, Inc., 2249 
56 Fourteenth Street, S.W., Akron 14, 

t to Perroteum REFINER 


213. 


Ohio, reterring 


item 


Anti-Corrosion Strap Selector 


Anti-corrosion straps and special ap 
plication tools to bind insulation to 
piping in process are being marketed by 
A. J. Gerrard & Company under the 
trade name of Steelbinder Strapping 
As part of its program of educating 
plant men in the proper selection of 
strapping for various conditions, the 
company offers an “Anti-Corrosion 
Strap Selector.” An arrow on the 
selector is moved to point to the type 


CUNDERS OF OUTSTANDING PUMPS SINCE 1869 


8000 C 


Motor Drive Horizontal Split Case 
Double Suction Centrifugal Pump 


4049 A 
Two Stage Close Coupled Centrit- 
ugal Pump 


942 


Single Style, Packed Piston Pottern 
Steam Pump 


3918 


Durable Duplex, Packed Piston Pat- 
tern Steam Pump 


8001 


Turbine Drive Horizontal Split Case 
Multi Stage Centrifugal Pump 


4058 


Turbine Drive Close Coupled Cen- 
trifugal Pump 


2352 B 
Durable Duplex, Outside End Packed, 
Plunger Pattern Steam Pump 


3833 


Horizontal Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 


EsrastisHen [669 


DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /ND. 
327 W. TENTH ST. 
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FALCON-GREENWOOD 


SAFETY QUICK CLOSING VALVE 


Will instantly stop the flow of inflam- 
mable liquids or gases. Automatic 
control through fusible link (6) or 
remote or manual control from any 
point in the plant 


Don't gamble with fire in your plant 


or on your rig. Fire arrested in time 


saves lives, equipment, money 


‘ = 


OX 


: 


f 4 
, ; 
' , 
; A 


L 
5 
t 


Install FALCON-GREENWOOD Safety Quick Closing Valves on 


your present equipment 


Plan them into your new construction. Built 


of cast steel for high pressure. Monel or stainless steel trim on order. 


Send for bulletin, dimensions and prices. 


FALCON-GREENWOOD 
Non-Chattering * Free Flow 


SWING CHECK VALVE 


Here at last is a patented swing 
check valve that won't knock or 
chatter. Will outlast ordinary check 
many times. Gate mounted 
on vertical pin instantly 
swings into closed position 
when flow ceases or is re- 
versed. Each valve factory 
tested. 


valves 


POMONA 


WAREHOUSES 


TY 


ET BULLETIN 105 
for full details 
on above Valves: 


CALIFORNIA 


spheric en 
fumes to 


% chemical condition, atm 


vironment, soil, water or gas 

which the strapping will be 

An opening in the butt section of the 
indicates the strap metals whicl 


exposed 


arrow 


will xd service under the speci 


hes 


Its use sin plifies sele 


strap tr seven mater 
which Steelbinder Strapping is available 
rhe selector calculator f 


letermming the length 


m the 


includes a 
und = weight 
steel or aluminum strapping 
binding operation 

calculator may be ob 

addressing A. |] 

1950 North Hawthorne 
referr 


rose Park, Ill 


REFINER item 


Tube Cutter 


require I 


Gerrard 


to 


Ing 


z14. 


icknesses 
r further 
Manufacturing 


Ohi referrit 


item 


Oxygen Meter 
M aut 


the x 
Hays ¢ 
bas« 


n 
ry The 


principle 





» 


Ee , ; et, 
RN Dut us Witt TH 
BUT PERFOR 
mg Ache phn g ND p ware 
a cama rsant it The change in = ain Of A 


flow of current is compared with the 

flow of current in the comparison cell . 

resistor (without a magnetic field) and 

the difference in resistance is measured C @) a r | N 
by the Hays acratron electronic type 

recorder, calibrated to read in percent 

oxygen. The measurement is compen- 


sated for ambient temperature, baro- Turbo Pum S 
metric pressure and variable moisture 
content of the gas sample. The tempera ° 
ture of the analyzing cell is claimed to Deliver 3 

. . 
be too low to support a combustion and 


the presence of hydre-carbon gases and 


vapors does not affect the accuracy of 
the instrument 


For further information write The 
Hays Corporation, Michigan City, Ind 
referring to Perroteum ReFiner item 

216. 
Faceshield 

Face protection with unobstructed 
vision is provided to workers handling 
ecids, chemicals, pouring metal, doing 
sanding, light grinding, degreasing and 
similar operations, by the deluxe face 
shield, manufactured by Mine Safety 
Appliances Company. The shield con 
sists of a large area visor (19 inches 
wide and 9 inches deep) of non-inflam 
mable vinyl plastic which extends around 
the face, covering the ears and reaching 
Se Oe ee ee COFFIN PUMP REPRESENTATIVES SERVE ALL OF AMERICA’S INDUSTRIES 
nesses of .020, .040 and .060 inches. The L. O. faringdole J. W. Himmelsbach Henry P. Thompson Co. 
fiber + New York, N Chicago, Illinois Cincinnati, Ohio 
. , ‘ dine ¢ ‘ile . Robert Bacon > International Railway Supply Co. 
parka Ap adiosment knob makes | Rescate aN in eee 

ee ee . m Bros. Engineering Co. CC. E. Johnson & Associate ; 

For a copy of Bulletin CN-2 write Los Angeles, California Atlanta, Georgia Prank D. Riggio Co. 

Mine Safety Appliances Company, Brad Stuart D. Brown William F. Lewis Rutherford, N. J. 

dock. Thomas and Meade Streets, Pitts Sewickly, Pennsylvania Kenmore, New York Seaboard Equipment Co. 

burch &. referring to PerroLeuM REFINER The H. Berry-Detroit Company Maleson Company Yarmouth, Maine 

item 217. Detroit, Michigan Philadelphia, Pennsylvania William P. Little 
Gordes an. sis foba IS. Mervin Co. Bridgeport, Conn. 

P an Francisco, California attle, Washington " 
Manifold Valve iB. Costello Supply Co. fone H. Marvin Co. quae SS. See G. 
/ilmington, California lortland, Oregon . 


visor is snap-fastened to a hard 


ohn N. Feblinger Co. The O'Fallon Co. Marine Specialty Co. 


lew York St. Louis, Missouri Mobile, Alabama 
Fuel Economy Engineering Co. Charles Ostertag P. Thompson Tool & Supply Co. 
Saint Paul, esota Indianapolis, Indiana New Orleans, Louisiana 
a lete 4-page il! d bulletin on COFFIN 
TURBO PUMPS with all operating data, applica- 
tions, specifications, thet you may require for 
your next job. Write for Bulletin *'S"’ today. 
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tubing and stamping Valve arrange 
ments “are easy to apply to any design- 
er's requirements.” 

For further information write Betts 
Machine Company, Warren, Pa., re- 
ferring to Perroteum Reriner item 218. 


Arc Welders 


Featuring increased welding range and 
Y stepless precision current control, the new 
ia line of a-c are weld- 
P ers of General Elec- 
tric Company are 
available in 200, 300, 
400 and 500-amp 
models for indoor 
manual welding; 750 
and 1000-amp models 
for machine and sub- 
merged melt weld- 
and a 200-amp 
lel for light-duty, 
shop welding 
300, 400 and 500. 
amp models are ot- 
fered also in weather- 
resistant enclosures 
with Idlematic con- 
trol for » th mdoor 

and out r opera 
tions Deel current ranges and increased 
adjustment overtravel provide “extra low 
current range with high maximum short- 


4 


time output.” The welders have an open- 


circuit voltage of 75 volts and the Idle- 


ontrols on the weather-resistant 


VYse models automatically reduce the open 
reuit voltage on the electrodes to about 

j rit n the are is struck the 

ad vant 75 volt, open-circuit volt- 


peration is attained 


Sturdy ALL STEEL roaratt,fan-asssted ventilation. 


nation write Gener 
Packing Pullers lectric Company, Schenectady 5, N. 
rrin i EUM REFINER item 


ROLET 
219. 





HERE is a time saving device for removing 
old packing from stuffing boxes that will 
improve your man-power efficiency. DURA . 
HOOKS are rugged, flexible hand-tools 
that can be used in ““hard-to-get-at’’ places. 
For best results use two hooks as shown 
in illustration. Order your requirements 


to-day... 


Vertical Air Discharge Units 


DURA HOOKS - HANDY SETS 


Set No. Description 








Consists of 3 pairs of hooks, 7/2”, 11” & 15” 
Set AA in length. For use in packing spaces 4%" to 2” 
incl 

Consists of 4 pairs of hooks, 72", 11”, 15” & 
Set 88 19” in length, For use in packing spoces Va” 17.00 
to 58” incl 

Consists of 5 pairs of hooks,.7¥2”, 11”, 15”, 
Set CC 19” & 22” in length. For use in packing spoces 25.00 
Va" to 1” incl 

Consists of 6 pairs of hooks, 7%”, 11”, 15”, 
Set DD 19°, 22” & 30” in length. For use in packing 37.00 
spoces 4" to all over 1 inch. Young Radiator Company has ex 
panded its line of water and oil cooling 


ABOVE PRICES U.S. ONLY .. . ASK YOUR JOBBER OR ORDER F tical 
DIRECT FROM FACTORY ee ten 1 ith met vertical : = lis 
charge models, the C units 1e units 


feature horizontal coils mounted above 

















the fans, each two coils requiring one 


A The ~ 
PERFEC far Radiat r type cores for water « 


tubs res f i 


SEAL ww or round tt , 
DURAMETALLIC CLO} 2OR OWE OR i) equipment witl 
KALAMAZOO MICHIGAN nell ge age Rigel ple coe Rs te 

hrough the ils and ver ischarg 

eliminates los t < ling apacity. Re 

MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS quiring ’ id coils respectively, 
the four units | water « ling capa- 


ROTARY MECHANICAL SEALS and PACKING TOOLS ity r it ym 300,000 Btu. per 


Vol 





hour to 4,320,000 Btu. per hour. Oil 
cooling capacities range from 99,000 Btu 
to 1,570,000 Btu. Horse power require- 
ments range from 1 to 6 hp. per fan 
For further information write Young 
Radiator Company, Racine, IIL, refer- 
ring to PerroteumM ReFINer item 220. 


Meter Registers 


With resetting and ticket printing 
ne simultaneously by only one handle 
with push-button Auto-Stop set 
the new Neptune “Red Seal” 
ter registers deliveries of petroleum 
ducts. Simplest of four types, which 
e adaptable to any Red Seal meter, is 
e direct reading reset counter with 
talizer rhe second type adds the 
aulto-stop§ teature roviding automat 
deliveries, The third type is the “Print- 
O-Meter,” which prints a receipt ticket 
showing gallonage delivered. The fourth 
type combines the auto-stop and the 
Print-O-Meter features. The Neptune 
Red Seal change gear shifter permits 
ensitive calibration in steps of about 
percent and will not drift out of 
adjustment 
For further information write Neptune 
Meter Company, 50 West 50th Street, 
New York 20, referring to PeTroLeuM 
REFINER item 221. 


Hose Accessories 

\ new catalog published by Hose 
Accessories Company describes Le-Hi's 
line of he uplings, hose clamps, air 
valves ad manifolds. Featured in the 
section on universal type quick detach- 
able air hose couplings is a safety-lock- 
ing universal uipling with exclusive 
self-locking springs. Also described are 
throttle valves for compressed air 
service, air hammer hose couplings, 
special high pressure couplings, long 
shank couplings for low pressure steam 
ane 1 spray hose and hose clamps 

For a copy write ose Accessories 
Company, 17th and Lehigh, Philadel- 
phia 32, referring to Pet ROLEUM REFINER 


item 222. 


Steam Jacketed Valve 
r the transmission of viscous ma 
terials which congeal or harden and will 
t flow at ordinary temperatures, Ever- 
lasting Valve Company has developed a 
steam jacketed valve. The valve disc is 
lesigned so that it slides across the ports 
in a rotating self-clearing action. When 
wide open, the valve offers straight 


ACID GOT THE BITE ON YOU? 
-pack it away with 
PALMETTO’S 
SUPER-CUTNO 


Built to take the punishment of sulphuric, nitric, 
mixed, heavy and other acids —— and service on all 
acid-handling pumps and valves. Select long fibre 
pure blue asbestos . . . each strand impregnated 
with special acid-resisting self lubricant. Will not 
score, overheat, or nitrate. Plaited, twisted, ring. 


Let Palmetto Blue Asbestos also take the bite 
out of acid problems as pressure-bonded Sheet, as 
Dry Blue Rope. 
© Write for full particulars on the entire Pal- 

metto line of packings for all industry. 


GREENE, TWEED & CO. 
NORTH WALES, PENNSYLVANIA 


PLATINUM & 
PALLADIUM 


‘ —— 
$2 = PLATINUM ._ 
e CRUCIBLES, DISHES | 

<— AND ELECTRODES ~ 
- AND jae 
== APPARATUS 


Write for our descriptive 
booklet on vem 1 08 R-21 


THE AMERICAN PLATINUM WORKS 


Reiners aud WMauupactu 167d 


231 NEW JERSEY R. R. AVENUE 
NEWARK 5, N. J. 
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through flow with unrestricted passage 
All parts move in a parallel plane “so 
that the mechanism is non-wedging.” 
Ihe steam or other heating medium can 
be connected to the jacket at either sick 
of the valve. Expansion and contraction 
due to changes in temperature are 
claimed to not affect the operation or 


& leak-proof qualities of the valve. The 
ad valves are available in 2-, 3-, and 4-inch 
sizes for 125 psi. line pressure and 125 
a Py psi jacket pressure 
For further information write Ever 
TO GET THAT lasting Valve Company, 45 Fisk Street, 
oo Jersey City 5, N. J., referring to Perro 
LEUM REFINER item 223. 


The Versatile Dynamic Dehumidifier 


CLARK 60° 


STEAM TRAP 


The ever increasing demand 
for the new CLARK "60" Steam Trap 
proves that Clark engineers “hit the 
jackpot” again on this one! It is small, 
costs less, yet it does a better job in more places than any other trap in its class! 





The CLARK "60" is “the small trap with the big trap features” such as positive 
seating with guided disc. It is equipped with two inlets and two outlets for 
easy installation on horizontal or vertical lines. 


THE CLARK MANUFACTURING CO. 


1847 EAST 38TH STREET+ CLEVELAND 14, OHIO 


A new development in automatic de 
hydration equipment is described ir 
CLARK "70 CLARK ° 70-1 CLARK "80" Bulletin DD-100, published by Industr« 
STEAM TRAP STEAM TRAP STEAM TRAP Corporation. The dynamic dehumidifier 


is the result of the application of 
| 


refinery design standards and methods 

| af to the dehydration problem.” Designed 

for instrument air supply service where 

lependable clean dry air supply is 

crv essential, the dehumidifier can also be 

PRESSURE CLARK “430 CLARK used to dry other gases fe ndustrial 
REGULATOR STEAM TRAP a STRAINERS use 

For copy of the tin 


. Industrol Corporation, 
nue, Glendale, Brooklyn 


ferring to PerroteumM ReFINeR 

















Write today for 
complete story 
on Clerk Traps The 


ond Valves. 


Measuring Coating Thickness 


kness 


TRAPS — FLOAT, INVERTED BUCKET, OPEN BUCKET 
AND VACUUM ® REDUCING VALVES ¢ STRAINERS 
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GASOLINE PLANT CONSTRUCTION CORP. 


ENGINEERS . . . DESIGNERS . . . CONSTRUCTORS 


NIELS ESPERSON BLDG.. HOUSTON NIXON BLDG., CORPUS CHRISTI 








» col 
O.0001] 
by tw 
It bat 
ntaine 
further int 
son Instruments 
Avenue Stamford, Cont 
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Pyrometers, Waste Disposal 
The Bristol Company's bull 
; +} 


pany’s automatic pH recording 








describes the applicati 


trolling instruments and re« 


e I § 
f k ff meters to industrial waste dispos 
or peak efriciency eee ee are 


waste disposal applications ar 


s Ihe same company's bulletin 

on high-pressure furnaces on deed snaen wpremant 
approved Navy and commer 
diesel engine pyrometers and 


with sustained loadings = 5°39"! ween 


all 


y of either bulletin write 
Company, Waterbury 91, 
ing to Perroteum REeFINeRr 

226. 


EABODY Direct Fired Air Heater and Burner 

Units are in service throughout the petroleum 
industry in every part of the world. Proof that a 
these Peabody units operate to our client's entire Chemical Storage Tank 
satisfaction in various refinery operations is evi- 
denced by the many duplicate installations that 
we've made for these same clients. 


Peabody designs and builds Direct Fired Air 
Heater and Burner units for operating pressures 
ranging from atmospheric to 125 Ibs. psia and 
outlet temperatures ranging up to 1800 with 
firing rates to 100,000,000 BTU per hour. Specific 
performance and engineering proposals on re- 
quest. No obligation. 


HIGH-PRESSURE BURNERS — specially con- 
structed for firing high-pressure furnaces to give 
de pendable performance with special emphasis on 
stable operation at all times. These burners are de- 
signed to burn either gaseous or liquid fuels or both » r Comp is producing a 
fuels in combination. Wide flexibility permits regu- | storage 
lation by simplified central control system ank wu engl nes a ie 
: annie : meter b 


aimed t 


DU ; . Z ; lly resistant to j ls at all 
f ‘ concentrations except hydrofluoric and 

t | trated phosphoric acid 
. For further information write The 


cay two oun tutes Pfaudler Company, 1000 West Avenue, 


Rochester 3, N. Y., retet to Prerro- 
997 


PEABODY Ieee i, 


ENGINEERING CORPORATION Steel Strainers 
58 


O FIFTH AVENUE + NEW YORK 19. N.Y Edward Valves, Inc., has issued 


iten 


wretetme 88 ad | 


wea peerar? 
. Basen rnec 


. ed 
’ mo On 


Bulletin 712 providing information on 
forged steel strainers. The strainers have 
an ASA rating of 600 pounds at 850° F 


OFFICES IN PRINCIPAL CITIES 222 for steam, oil or vapor and a hydraulic 
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rating of 1440 pounds at 100° F. Dimen- 
sions and weights, correct installation, 
maintenance and cleaning are also dis- 
cussed in the bulletin 

For a copy write Edward Valves, Inc., 
East Chicago, Ind., referring to Petro- 
LEUM REFINER item 228. 


Proportional Feeder 








r. Shriver & Company, Inc., has 
developed a new proportional feeder 
lesigned to provide “a constantly pro 
portioned feed of any corrosive, abra- 
sive, viscous thick, difficult or valuable 
materials which could not be handled 
by ordinary proportional feeders.” Ad- 
ditional features to the standard feeder 
are recording devices, totalizérs and an 
automatic cut-off device. There “are no 
stuffing boxes or glands in the pump, 
sensitivity may be controlled and feed 
rates are provortional or constant.” 
Motors are of standard a.c. type and 
the feeder capacities range from 1% to 
90 gpm. Pressures go up to 100 psi 

For a copy of Bulletin 129 write T 
Shriver & Company, Inc., 810 Hamilton 
Street, Harrison, N. J., referring to 
PETROLEUM REFINER item 229. 


Portable Hoist 
Lug-All, new portable hoist developed 
by Lincoln Precision Machining Com- 
pany, has a power ratio of 30 to 1 and 
a total lift of 90 
inches. The 20-inch 
lever will begin to 
bend before any part 
approaches its break- 
ing point and the 
cable is non-kinking 
and is shielded to 
prevent backlash, ac- 
cording to the com- 
pany. Constructed ¢ 
aluminum alloy, the 
hoist weighs 8% 
pounds and handles 
loads up to 1% tons 
No special tools are 
needed to repair 
parts damaged or 
broken and the re- 
pairs can be made on 
the spot. Lug-All has 
a one year guarantee 
against mechanical failures 
For further information write Lincoln 
Precision Machining Company, North 
Grafton, Mass., referring to PeTroLeuM 
REFINER item 230. 


Hardfacing 

A reprint, “The Economies of Hard- 
facing,” available from Air Reduction 
Sales Company was written by J. ] 
Barry and Albert Muller. Illustrated 





Fig. 2140 
GLOBE 


125 Ib. S.P. 
200 ib. W.O0.G. 


' 


125 |b. S. P. BRONZE GLOBE, ANGLE and CHECK VALVES 


Builtto LUNKENHEIMER 
QUALITY STANDARDS 


W ant a lower pressure valve to give the same 
dependable, low-cost service you get in higher 
pressure LUNKENHEIMER Valves? 


Here it is— New Fig. 2140 Globe; Fig. 2141 
Angle; Fig. 2142 Lift Check; Fig. 2144 Swing 
Check. These valves feature Lunkenheimer’s Fig. 2142 LIFT CHECK 
traditionally fine design and sturdy construction, 125 tb. $.P. 200 Ib. W.0.G. 
plus exclusive silicon bronze alloy stems which 


eliminate stem thread failure due to wear. Nowhere in the line is dependability 
more important than in Check 


Whatever your requirements for lower pressure Volves. These Checks function quick- 
positivel rately 
service, you'll find these new valves unequalled pt ng eo on 


for dependability and true economy. 


Py DISTRIBUTOR is stocking these new 125 

\ et Ib. S.P. Bronze Valves. Call upon him for 

EX your original equip t and 

ty TT\/) > repair valve requirements. " Ask him for 
’ Circular No. 582 or write direct. 


ESTABLISHED 1862 Fig. 2144 SWING CHECK 


THE THE LUNKENHEIMER Co: co. 125 Ib. S.P. 200 Ib. W.0.G. 


—~ "QUALITY" 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13) CHICAGO 6 
TON 10) PHILADELPHIA 34 


pa EA Your LUNKENHEIMER 
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SHORT CUTS” 


DETAILED data 


INFORMATION 
A REVIEW of 


i eee PUBLISHED MONTHLY 
5 ialized for th i ref dust lud 
PETROLEUM REFINER ti sannsineess aeallindion aiadh pense gasoline 


UNS #6 80x 3000 ston, tex 


Engaged in: Refining Natural Gasoline 


with 14 photographs, the article reviews 
the advantages of hardfacing and offers 
an analysis of the problems leading to 
the correct selection of the proper hard 
facing rods. Design and cost figures are 
offered, plus a selected bibliography 
For a copy write Air Reduction Sales 
Company, 60 East 42nd Street, New 
York 17, referring to PerroLeum REFINER 
item 251. 


Unit-Cooled D-C Motors 


ir supply 

kor opy f Bulle 
write ral Electric ¢ npany, 
nectat N. Y., referring to PerroLeum 
REFINER item 232. 


tin GEA-44609A 


Sche 


Hydraulic Service Valve 





condenser water, This valve has 125 
pound American Standard flanges and 
is operated by a limitorque electric mo- 
tor connected to a threaded reach rod 
that moves the valve slowly to prevent 
water hammer Threads on the reach 
rod can be cut for speeds ranging from 
60 seconds up to eight minutes. The 
valve can be fitted with a renewable and 
replaceable rubber spool for positive 100 
percent shut-off, providing bubble-tight 
shut-off up to 80 psi. air and commer 
cially tight shut-off up to 100 psi. water 

For turther information write R-S 
Products Corporation, Wayne Junction, 
Philadelphia 44, referring to Perro_eum 
REFINER item 233. 


Discharge Check Valve 


arge check valve, designed b 
Manufacturing Company, is 
minimize fouling because the 


A dischi 

J. A. Zurn 
i ieed ¢ 

ts have a swing check flap suspended 

1 full floating pin fulcrum, assur 

sitive full surface ntact between 

face of flap and flap seat. The 

the center of the top surtace of 

k flap contacts the valve 

nly one point when the 

wide open to assure free opera 

Ihe valves may be operated with 

ut a manual control as well as 

extension shaft or a flexible 

access b« x | lange S are 

faced and are available 

r 90 degree bodies made 

steel, semi-steel, cast 


metals tor corrosion 


or further information write Depart 
ment Z-8, J. A. Zurn Manufacturing 
Company Erie, Pa. referring to 
PETROLEUM REFINER iter 234. 


Torches 


Weldit, Inc., has imtroduced a new 
series of torches designed to use atmos 
pheric air and either propane or acety 
lene. Torch C-48 has full Weldimati 
trigger control, adjustable pilot light and 
needle valve adjustment. Torch C-48W 
is identical without the Weldimatic fea- 
ture. Torch B-49 is a single tube light- 
weight torch with needle valve adjust 
ment for acetylene and atmospheric air 
Torch C-48B is a standard C-48 torch 


ee ac 
EASIEST GAGE TO CALIBRATE 


So says the Instr 


Here’s Why: The external pointer set (1) is handy and 
very useful. In no other gage can the pointer be set without re- 
moving the glass and ring. Often a HELICOID gage can be made 
accurate simply by resetting the pointer. 

If recalibration is necessary, the complete gage system is 
removed from the case. But there is no need to remove the 
pointer or dial. All adjustments are conveniently at the rear. For 
pointer travel, the link screw (2) is moved inward or outward in 
the cam slot. For scale linearity the movement is rotated by loosen- 
ing screws (3). All this can be done quickly with a Helicoid gage. 
When recalibrating other gages, the pointer and dial must be 
removed frequently until calibration is attained. This takes more 
time and costs money. 

The HELICOID gage is the easiest to calibrate and the 


easiest to keep in calibration. 


= Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 
Bridgeport 2, Connecticut 


7 
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MANWAY 

LENAPE “3: 
AND 

TYPE SR NOZZLES 


@ In ever increasing numbers, designers and users of process vessels 
in many fields—food, beveroge, paint, pharmaceutical, oil, etc.—ore 
turning to Lenape for preferred 
variations in standord monwoy 
necks and nozzles 
Construction employs stondard 
Type R Necks or Nozzles with 
covers, hinge or davit, and tog- 
gle bolts 
Special bronze trim for marine 
use, babbit joint for spark proof 
service, view or sample ports, 
etc. ore provided when specified. 
Send for special Bulletin 4-82, 
price schedule M48B and pend- 
ing complete new catalog 9-49. Top Unit: Standard SR Neck with Quick 
opening somple port. Lower Unit: S® 
Neck frame only, with toggle bolts 


ond special hinge for flame borrier 
screen lid installed by purchaser. 


DEPT. 106 WEST CHESTER, PA. 


INTAKE 
SCREENS 


The illustration is typical of Multi-Metal application used by a 
petroleum processor where emphasis is on rugged and accurately 
aligned construction. Note how the heavy wire mesh is carefully 
welded to the heavy angle iron frame. Such attention to even 
the slightest details of workmanship is a 35-year old tradition 
at Multi-Metal. We custom fabricate your choice of wire or filter 
cloth to any desired type of unit, from a small strainer to the 
most complex filtering apparatus. Send blueprints for a quota- 
tion, or write for free catalog and wire cloth samples. 


Wire Cloth 
Filter Cloth * 
Meshes 
ais Multi-Metal 
WIRE CLOTH COMPANY, INC. 
1350 Garrison Ave., New York 59, N.Y 


with heavy duty extension and special 
burner for use with light portable tanks 
in removing paint from wood or metal 
surfaces 

For further information write Weldit, 
Inc., 990 Oakman Boulevard, Detroit 6, 
Mich., referring to PerroLeuM REFINER 


item 235. 


Air impact Wrench 


A new air impact wrench, designed 
by Ingersoll-Rand Company to handle 
large studs, bolts, nuts and cap screws 
from 1% to 2-inch thread size, operates 
om the rotary impact principle, by 
which motor torque is converted into 
1000 rotary impact blows per minute 
Free speed is 535 to 565 rpm 

For further information write Inger- 
soll-Rand Company, 11 Broadway, New 
York, referring to PerroLeumM REFINER 
item 236. 


Corrosion Tests 


A report on corrosion tests in organic 
sulfation and sulfonations has been issued 
The International Nickel Company, 
Based on study of the behavior of 
different metals and alloys, the report 
contains 15 tables 
For a copy write The International 
Nickel Company, Inc., 67 Wall Street, 
New York 5, referring to PerroLeuM 
REFINER iten 237. 


Heavy Duty Pumps 


A heavy duty Tri-Rotor pump for 
handling non-lubricating materials, de- 
signed by The Yale & Towne Manufac- 
turing Company, is applicable for 
handling materials at differential pres- 
sures of 50 psi. or less. It may be 
equipped with solid, by-pass or variable 
volume control type heads. All heads are 
interchangeable The new models are 
equipped with a imken double roller 
combination radial ane rust bearing, 
which is integral with tl haft housing 


A special alloy shuttl mp with 


Petroleum Re 








carbon bushing is used when handling 
clean, non-lubricating materials. A large 
carbon bushing, located in the shaft | 
housing is designed to carry the radial | 
load of the rotor assembly as well as 
the operating pressures. The pump is 
available in 2, 24% and 3-inch sizes 

For further information write The | 


Yale & Towne Manufacturing Company, 
Chrysler Building, New York 17, re- | ra 


ferring to PerroLeuM REFINER item 238. 7 REASONS WHY 


Safety Cage 
. : . P| >. _ _ 
; Type AU 3 Type 8 Cs 


1. BIG DISCHARGE, 2 to 6 times 3. NO FREEZE-UPS. Drain completely 
average traps. when cold. 
2. NO AIR-BINDING. Discharge both . NO DRIBBLING, Close tight when 
oir and water. steam is in trap. 
NO ADJUSTMENT needed for vary- 
ing pressures. 
NO WATER LOGGING. Operate on 
lowest temperature differential, 
5° to 15°, depending on trap size 
and steam pressure. 
j 7. LOWEST STEAM WASTE. As little 
— as 1%. 
HIGH-PRESSURE FLOATS—Stainless, 5, TYPES for every applicat Sizes 14" to 
monel, steel or plated steel. Welded. In 7 press. to 225 Ibs. BULLETIN toa 
all sizes and shapes; for operating 
mechanisms and as tanks or vessels. W. H. NICHOLSON & co. 


2-day delivery. BULLETIN 348. 207 OREGON ST., WILKES-BARRE, PA. 











A new aluminum alloy roll-around 
safety cage for tank painting, cleaning, 
inspection and general maintenance 
»work is being manufactured by Up- 


Right Scaffolds. The “roll-around” prop- 
? 


er weighs 25 pounds. A wire cable ar now ready 


fastened to an eye-bolt in the center of 
the top of the tank, threaded throug! * 
the curved tube of the roll-around and new 1 ed 
fastened to a block-and-tackle or ele« b + 
tric hoist. One set of casters of the roll- a . 
around rolls on the top of the tank next Bullelin Ao. C# 
to the rim. These casters can be locked Developed in condensed, easy-to- 
whenever desired, to prevent rolling ‘ ao 
Tha tenchet cm wbitte Gis Ghee ‘eek of read form, with Specification tables 
casters is mounted is adjustable up and for selecting the Correct Tube Ex- 
down vertically so as to permit these pander to meet your particular need. 
casters to roll on the rim of the tank 
A safety-cage, weighing 70 pounds, re- 
places the old bosun’s chair. The safety- 
cage is raised, with the operator, to the 
height desired. The operator's safety 
belt is fastened to the rear guard rail 
An arched support construction permits 
free movement of pole guns and other ideal Rolling and Flaring Tube Expanders 
tools from side to side. The casters are 
set to roll vertically as the cage is being The new 900 series for Superheater and Small Tubes. 
raised and horizontally as the cage and 
ee are rolled around the periph- 
ery of the tank by an operator on the 
top of the tank 

For further information write Up- 
Right Scaffolds, 1013 Pardee Street, 
Berkeley, Calif., referring to PeTroLeuM 
REFINER item 239. Series 1500 
Liquid Level Transmitters See Your Dealer, or Write Today. 

. . Ask for Buuetin 68. 

Taylor Instrument Companies has an- 
nounced Bulletin 98069 describing liquid 


level transmitters specifically designed 
to measure pressure and liquid level of 
viscous or corrosive liquids and liquids QGitdlt’ j ¢€ COP pane 
containing solids and adaptable to open 

orem meeps - DAYTON I, OHIO Pe 


tanks as well as closed tanks under pres- 








Also improved 1500 series and Operating Accessories. 
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r vacuum. Explained is the trans 
t balance prin iple of opera 
ram to point out its 


mstruction design 


Engineering Developments 


] 
is release 


Metallic shop-welded, fieldbolted 
buildings are furnished with rigid 
bent and truss (peak or bowstring) 
structural steel frames with optional 
wall and root covering of corrugated 
steel or asbestos 


They are offered in a wide range of 
standard sizes or can be designed to your 
specifications and special requirements 


Metallic erection crews are available 
anywhere in the Southwest. They know your 
problems in the oil and gas industry. They 
know what service really means 


generation, power distribution, metals, 
coal, rock products, petroleum, construc 
tion and public works, products, 
tarming, food, general industrial and re 


rorest 


search 
For a copy write Allis-Chalmers Man 
ufacturing Company, P. O. Box 512 


Milwaukee 1, Wis., referring to Petro- 
LeEUM REFINER item 241. 


Refractory 
Walsh H & B cast 


ur refractor S 


i Wals! 
Department ( 
Louis 7 
REFINER 


ee | 


4 
He 
BUILDING COMPAN 


HOUSTON, TEXAS 


—_l 





4601 HOLMES ROAD 


Adjustable Wrenches 


pany has added 
carbon steel adjustable 
thinner and lighter 
steel adjustable 

capac ty , Made im 

d 18-inch sizes with 

to 2 1/16 


es have 


J. H. Williams & Com 


new 


feature 
] 


sliding jaw 
square shoulders 
on ot the sliding jaw 
maximum and positive bearing 
rking stress with wedging and 
tion eliminated.” 
f booklet A-40 write J. H 
400 Vulcan Street 
in PETROLEUM 


243. 


Williams & Ce 
Buffalo 7, N. Y. referring 
REFINER 


Fish Tape 


mpany, 


Coil-Flex, the new fish tape 


I Ideal 
, consists of a 25 foot 
ot steel spring 11/32 
rustproot imner 
cable jomed together 
The tape which can be rolled into a 10 
inch diameter circle, “never kinks, snarls 
se.” It can be used in all 


Industries, Inc 
length inches im 
diameter with a steel 


Leneths can be 


including aluminum 
ound and the tape 
and all bends 


Pull is 


nduits, 
smooth and 
can be pulled “through any 
1 by the electrical code 
at 400 pounds 
‘or turther imtormatio 
Industries, Inc, 1531 
Sycamore, IIL, referring 
REFINER item 


Ideal 
Avenue 
*eTROLEUM 


244. 


Pipe Markers 

Self-adhesive Quik-Label pipe mark 
uineced b W H. Brady Com 
ASA Standard Al3 


names 


rs, ann 

, 
printed with the 
‘ materials carried in the pipes in 
large black letter ASA 
background colors t is claimed the 
75 feet im 


, con 

markers are 
at the 
s oO n correct 


labe ls can be read up to > 
flashlight illumination. Weather 


water-proof, the labels 


and 
ire I 1 card 


equipped 
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SAVE 3 WAYS 


WITH 


LIGHTNIN « MIXCO 


MIXERS 





Before you buy any mixer, check the quota- 
tion to make sure you know what you are 
getting for the quoted price. 

With a Lightnin & Mixco Mixer you get 
all that you pay for—a complete unit. Simply 
bolt it onto your tank and turn on the power. 

And, low maintenance costs are assured 
because in the simple, sound design you get: 

. Proper stuffing box performance. 

. Shafts mounted in adequate bearing 
supports. 

. Shut-off device which enables repacking 

, with full or partially full tank. 








That’s why Refineries standardize on 
Lightnin and Mixco Mixers. 


Designed for 

Preterred for 

Proved in 
REFINERY 
SERVICE 


PROCESS ADAPTED 
PUciar Vale), | 


e TOP-ENTERING 






“LIGHTNIN — 
SIDE ENTERING MIXERS 
SPECIFIED FOR... 


1. Gasoline Blending Mixco Units specified for the 

fe 01 end ting, te bth 
Lube Oil Blendin R 
Blending Gah Stocks : eae Improvement 4 peace, ste Aira 
Asphalt Cutback Blending & Gusseiene LITERATURE NOW 
Specialties Mixing 4. Liquid Gas Contacting 
5 


Mud Mixing Reaction Control 


MIXING EQUIPMENT CO., INC., 
1064 GARSON AVE., ROCHESTER 9, N. Y 


Please send me the literature checked 
. nc. (10 8-66 & B-76 Side Entering Mixers [) 8-75 Portable Mixers 
tf C) 8-78 Top Entering Mixers [) 8-77 Laboratory Mixers 
-- 


1064 GARSON AVENUE ROCHESTER 9, NEW YORK Complete Retinery Catalan Stader 
Nome 
Title 
Company 


Address 


They keep you vut 
of trouble ...and 
Save You Money 


You get a lot of plus 
values . . . and avoid a 
lot of failure headaches 
and pessible accidents 
. . . by using Jerguson 
Flat Glass Gages for 
every liquid level indi- 


Jerguson 
cating use. 


Reflex Gage 
You get the kind of gages and valves 
you want to do YOUR JOB. Jerguson 
offers you the most complete line avail- 
able. Jerguson offers you an engineer- 
ing organization specializing in build- 
ing special gages to meet problems. 


Jerguson Flat Glass Gages save money 
and labor. They are easy to install 
They stand up . . . you don’t have to 
keep servicing them or replacing the 
glass. They are available in a wide 
range of sizes, pressures, designs and 
materials ; also with polished end stems 
to replace present tubular gages 


Write us about 
your problems or 
requirements. 


GAGE & VALVE 
COMPANY 
100 Felisway, Somerville 45, Mass. 


Represestetives in Major Cities 
Phowe Listed Under JERGUSON 





matically releases part of the label for 
application. A new company folder lists 
more than 150 stock pipe markers. In 
addition 23 conduit markers printed with 
all standard NEMA voltages from 110V 
through 4800V are listed 

For a copy of the folder write W. H 
Brady Company, Department 156, 815 
North Third Street Milwaukee 3, Wis., 
referring to PerroLeum RertNer item 


Continuous Drainer 


Bulletin CD-100, issued by Industrol 
Corporation 
drainer which consists of a tank in which 
the level is maintained by a pneumati- 
cally operated displacement type level 


describes its continuous 


controller actuating a diphragm motor 
Standard sizes are available for 
removal of from 4500 to 82,000 
wounds per hour of condensate. Designed 
ASME Code, Par. U-69 for 150, 300 
nd 600 psig, the drainer has a dia- 
valve 


supply high pressure steam to 


hragm motor which is actuated 
force 
condensate to the condensate system 
For a py of the bulletin write Indus- 
trol Corporation, 88-35 76th Avenue, 
Brooklyn 27, N. Y., referring 
tem 246. 


Glendale 
to Perroteum REeriner 
Roofing Sheet 


To help the 
contractor prevent roof failures caused 


architect. engineer and 
by unusual climatic conditions or atmos 
ymcentrations of smoke, fumes 
and other corr International 
Nickel Company, Inc., has issued a 
bulletin which lists suegwested gauges for 
principal exterior building applications 
f soft-temper Monel roofing sheet. Rel 
ative cost of Monel roofing sheet is in- 
luded as are fabricating and istallation 
tips and a specification wording for use 
by architects and engineers 

. write The International 
Nickel Company, Inc., 67 Wall Street, 
New York 5, referring to Prrroteum 
REFINER item 247. 


pheric « 
osives, The 


For a copy 


Metal Hose 


Chicago Metal Hose Corporation has 
isued Catalog G-50 containing descrip- 
tion and specifications for standard types 
i flexible metal hose in a variety of 
metals. In addition there are expansion 
joints for piping systems, stainless steel 
and brass bellows and various conduits 
and special assemblies of these com- 
ponents 

For a copy of the catalog write to 
Chicago Metal Hose Corporation, May- 
wood, Ill referring to PrrroLeum 
ReFINer item 248. 


Scientific Equipment 
Advances and developments in 
the scientific field are presented in 
Announcer,” a new publication of Bur- 
ll! Technical Supply Company. Fluted 
binocular wide field micro- 
vacuum pressure regulator, in- 


funnels 
scopes, 
strumount, water aerator, parafilm, im- 
t sion heaters, electric vacuum oven 
ind additional items are discussed 
For a copy write on business letter- 
head to Burrell Technical Supply Com- 
pany, 1942 Fifth Avenue, Pittsburgh 19, 
referring to Perroteum Reriner item 
219. 
Induction Motors 
“lliott Company has released Bulle- 
tin PB 7000-1 on its new two-pole, 250. 
3500 hp, Fabri-steel induction motors 
[These motors may be of the drip- 


Problem: 
to cut down on 
pump failures in 


moving fluids. 


Solution: 


Specify long-life, 


dependable pumps 


by Easter. 


Built to stand the gaff of long, 
multiple-cycle non-lubricating 
liquid pumping, Eastern GW 
Series Pumps operate efficiently 
and economically. They're quiet, 
consume litle power and deliver 
uniform performance day im and 


day out. 


The Eastern GW Series is pre- 
cision-built in two sizes: GW-1, 
rated at ¥. G.P.M. and GW-2, 
rated at 1 G.P.M. — against pres- 
sures up to 200 P.S.1.— plenty 
of pumping power and volume for 
normal liquid transfer applications 


CHECK THESE FEATURES 

Stainless steel drive gear; graphite 
carbon composition driven gear; no 
metal-to-metal contact; graphite 
impregnated bearing; hydraulically 
balanced; lifetime stuffing box 
mechanical seal; tough bronze 
construction. 
You can get immediate deliveries 
on both Eastern GW Series Pumps. 
They are supplied with 1/6 or 1/4 
H.P. motors; belt driven or flexible 
coupling driven units are also 
available. 


WRITE FOR FULL DETAILS 


G45 


INDUSTRIES, INC. 


308 Elim Street 
NEW HAVEN 6, CONN. 


Petroleum Refiner—lI ol. 28, No 





PETRO-CHEM ISO-FLOW fay. 
mya 





May, 1949—A Gulf Publishing Company Publication 





HARPER 


NON-FERROUS AND 
STAINLESS STEEL 
Everlasting Fastenings 


USE IN YOUR PRODUCT 
over common steel... 


7 Resistance to Rust and 
Corrosion 


Resistance to High 
Temperatures 


Non- Magnetic 


Non-Sparking 
Re-Usable va 


Attractive Appearance av 


= 7) 


High Strength 


Long Life 


2 
3 
4 
5 
6 
7 
& 
9 


Lower Ultimate Cost 


10 
7 
12 
13 


OVER 6000 ITEMS IN STOCK 
Bolts, Nuts Washers 


Resistance to Fatigue 
Easy to Plate or Finish 


Resistance to 
Abrasion and Wear 


Rivets 
in ronzes 
Copper, Monel and Stoiniess Steels 


Screws, 


Write for Ceteleg giving blve print 
drawings, dimensions, threads, heads ond 
sizes of each item 


THE H. M. HARPER COMPANY 
General Offices and Plant 
Merton Grove, Iilinois 
(Suburb of Chicege) 

New York Office and Warehouse 
200 Hudson Street, New York 13 
Branch Offices: Atlante, Cambridge, Cin 
cinnoti, Cleveland, Dallas, Denver, Detroit 
Grond Rapids, los Angeles, Milwoukee 
Philadelphia, Pittsburgh, St. Lovis, Son 

Francisco, Seattle, Toronto (Conada) 


HARPER 


b 


proot, splash proot, enclosed- 
separately-ventilated types. Sleeve bear 
ings are ring-oiled for 

and smaller and pressure 
motors 1000 hp and larger 


Air Cranking Motor 
Neville 


pany Vv air 


Con 


crank 


Leec¢ 


ve adapt t us 
in the 
where natural 


me use 


‘ 
oil fields, 
gas 


installed 
used tor 
motor may 
to 1000 cubic inches 


latter 


(me 


Seatiess Piston Valves 


In the new 


valve, manu 


Inc., a 


ito the ring 


Stral man 
stainless 


“effects 


ture 
because of long sealing 
The ring is ayailable ir 
suitable for hard-to-hold 
ases. Easily repla eable, the 
further mpressed against 
t up on the bonnet 
service, The valve 
or high temperature 
plus 750° F 
rther information write Kling 
20 Hudson Street, New York 
referring to PerroLeumM Reriner item. 
252. 


ure 


1 
aiso 


Dy a 


mus > wt 


Piping Materials 

Company's Circular 320 on 
piping materials, of 
nformation on the complete Crane 
fittings, fabricated piping 
meet a wide range of 
Included also are 
description 


rane 
rrosion-resistant 
t valves, 
pipe coils t 
ive conditions 
sed recommendations 


oy materials and a corrosion ques 


a copy write Crane Company, 836 
Michigan Avenue, Chicago 5, 


to PerroLteum ReFINer item 


Universal Tester 


I individual 
multi-] 


ranges 
rator f the 
anufactured 


lion & Company, Inc., 


sal tester nm 
to obtain close 
its 8-inch dial. The scale is 
available in tenths pound orf 
kilos, four divisions each, with scale in 
different colors. Bulletin M describes the 
operation of the tester, which will “ac 
curately any material light enoug! 
t fall within the range of its four 


readings on 
ounces, 


t t 
tes 


scales 

For a copy of the bulletin write W. (¢ 
Dillon & Company, Inc 5410 West 
Harrison Street, Chicago 44, referring t« 
PETROLEUM REFINER iter 


Contour Cutter 
Heath 

a standard 

blowpipe on its 
‘ hy 


Engineering Company employs 
machine cutting 
cutter to aut 


pattern im any 


acetylene 
contour 
duce a 


natica repre 


self or 


motors 900 hp 
lubricated for 


copy of the bulletin write El 
Electric Power Depart- 
referring to Perro- 


For a 
liott Company, 
ment, Ridgway, Pa., 
LEUM REFINER item 

250. 


conditions 
larger 


under normal 
may be 


displacement 


Two 1 


motors used tor 
engines 

For further 
Neville Company, 
nue, Cleveland, 
PerroLeuM REFINER item 


write Leece 
Hamilton Ave- 
Ohio, referring to 


251. 


information 


5363 


} 
stee or 


steel. Master 
changed, and 
smooth-fitting 
The brain or 
rporates a 


sheet 
patterns 


heavy plate 
an be quickly 
working edges are clear 
and welding 
pattern-tracing finger, inc 
variable speed, magnetic rotor with a di 
inch. Optional operating 
“adjustment t mmo 


ready tor 


I 


ameter ot 4 
speed permits 
date 
cedure.’ 
holes to 


ESPECIALLY RECOMMENDED FOR USE IN THE 


- €OPPER 
WEETENING 
PROCESS 


acct 
production pro 
include inch 
shape s All 


any gage steel or 
Pattern 


hive-ftoot 


sizes 
diameter 


Taye)yaye 
COPPAR 
SUMP ELAS 
is preferred by leading refiner- 
ies because of its high copper 
content, dependable uniformity 
and exceptional purity and 
freedom from foreign and inert 

matter. 


99% + PURE 


Quotations on request, on any 
quantity required. Shipments 
can be made from our nearest 
plant. 
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The pipe has first been Sections of cork covering The covering must hug the 

7 thoroughly cleaned. Here are tightly butted against line snugly. It is held in 
@ Armstrong's Waterproof @ each other. Longitudinal place with copper-clad 
Cement is being applied. joints at top and bottom. steel wire, drawn tight. 


How to get a good 
cold line insulation job 


The combination of good material and workmen who 

know how to apply it properly is your best assurance of 

long and efficient performance from cold line insulation. All felnts are carefully 
/ io 


Workmanship is extremely important, for poorly ap- pointed up and sealed 
2 with Armstrong's Seam 


plied insulation means needless waste of expensive re- ae Ge. few oe? canon 
frigeration. The slightest opening in any joint allows 

heat to flow in and moisture to condense in the break. 

If this moisture freezes it exerts a pressure that enlarges 

the opening and may damage the insulation itself. 


Shown here are five of the important steps in doing 
a good cold line insulation job—a job that with proper 
maintenance will last for many years and keep cost of 
refrigeration down. The insulation being used is Arm- # 
strong’s Cork Covering, a material whose low thermal 
conductivity and general all-around durability have 
made it the standard of comparison among cold line 
insulations. It is being applied by one of the skilled 
workmen of Armstrong’s Contract Service. 


For an estimate on the cost of insulating a low- 
temperature line the way it should be done or for full 
information on Armstrong’s Cork Covering, call the jae Sees 1D Ort © 
, . - good coat of Armstrong's 
Armstrong District Office nearest you or write @ Cork Covering Paint. 
direct to Armstrong Cork Company, Building ( 


Materials Div., 7505 Concord St., Lancaster, Pa. © DON'T apply insulation when the 


line is cold or wet. 
® DON’T try to save money by using 
untrained workmen. 


ARMSTRONG’S INDUSTRIAL INSULATION 


Complete Contract Service 
For All Temperatures 
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mounted and 
Operation is on either ac. or dc. current 


new ¢o-100 For further information write Heath 


Engineering Company, Fort Collins, 


T BRE Colo., referring to Perroteum REFINER 
item 255. 

CUTTING "Oekees Neem be 
| | Cochrane Corporation's Bulletin 3250 


on high-pressure condensate return 
systems, in addition to material and op- 
erating specifications gives capacity 
ratings for both standard and high-dif- 
ferential units in the six sizes available, 
3, 5, 7%, 10, 15 and 25 hp. based on a 
maximum of 200 psi. above process pres 
sure. Differential pressures to 200 psi 
are listed and capacities for each unit 
are tabulated after each differential pres- 
sure for unit inlet pressures varying 
from 0-39 psi., 40-99 psi. and for over 
100 pst 

For a copy write Cochrane Corpora- 
tion, 17th Street and Allegheny Avenue, 
Philadelphia 32, and in Canada, Canadian 
General Electric Company, Ltd., 212 


) 
j King Street West, Toronto, Ontario, 
referring to Perroteum Reriner item 
256. 
Hydraulic Standards 


Reprinis of the unabridged Joint In- 
dustry Conference Hydraulic Standards 
for Industrial Equipment is being offered 
by Miller Motor Company. Standard 
symbols recommended are _ illustrated 
Also listed is a point-by point compari- 
son with cut-away illustrations showing 
how Miller hydraulic cylinders meet the 
standards 

For a copy write Miller Motor Com 
pany, 4027 North Kedzie Avenue, 
Chicago 18, referring to Prrroteum 
REFINER item 257. 


with airetool’s | moving parts are sealed, ball-bearing 
“require no lubrication.” 





An Internal Type Condenser Tube 
Cutter for ferrous, non‘ferrous and 
bi-metal tubes 1%” to 1'/,” O.D. 
Tube Sheet Thicknesses from '/,” 
to 6”. 


Carbon Determinator 


A determinator for rapid and 
determination of carbon in crackit 
catalyst has been developed by Labora- 
tory Equipment Corporation. Consisting 
of a modified double Orsat analyzer, a 
special combustion tube furnace and a 


accurate 


precise oxygen flowmeter, the determi 
ator has an accuracy 
Analysis time is abou 
but ma be hortene¢ 
sacrifice in acc 
can be nade 
percent of 
manutactur 
described 

For a copy of 
oratory Equipment (¢ 
Joseph, Mich., referring 


REFINER item 


Gas Odorant 
“Oror 

dded by 

o its line 


ffered espi 


There's an AIRETOOL tube cleaner and expander for every type of tubular construction 


troleum gas 
rnia Resear 
ent company 
Calitornia, are “pioneers im the e 
ization field, having developed the first 
commercially manufactured gas odorant, 
Calodorant, for the natural gas industry 
- ACTURING COMPANY in 1930.” Since that time two new odor 
ane ants have been developed. “Alert,” a 
concentrated odorant for natural gas and 
SPRINGFIELD, OHIO the new LPG odorant 
For further information write Oronite 
Chemical Company, 38 Sansome Street, 


BRANCH OFFICES: New York, Philadelphia, | cs. Francisco, referring to PETROLEUM 
Chicago, Houston, Baton Rouge, Tulsa REFINER item 259. 





Petroleum Re finer 





About EQUIPMENT and 
SERVICE Suppliers 


21 


Drake Beitzel 


Pennsylvania Salt Directors 
Elect Executive Officers 


Pennsylvania Salt Manufacturing 
Company has made official changes as 
follows 

George B. Beitzel has become presi- 
dent. He joined the company in 1930 and 
has been executive vice president since 
January, 1949 

Leonard ‘1 Beale, president for the 
past 20 years, will continue as chairman 
* the board of directors 

William P. Drake 
vice president of sales has become vice 


president in charge of sales 


rmerly assistant 


William F. Mitchell, assistant presi 
dent of manufacturing, succeeds \ ; 
Hardcastle as vice president in charge 
of manufacturing. Hardcastle is retiring 
from active service but will remain a 
member of the board of directors 

Fred C. Shanaman, president of Penn- 
sylvania Salt Manufacturing Company 
of Washington and vice president of the 
parent company, and Beitzel elected to 
the board of directors 


B. S. & B. Lists Appointments 


Black, Sivalls & Bryson, Inc., has 
made the following appointments: 

Olin L. Medley, a graduate of the 
University of Oklahoma, to the sales 
engineering staff at Shreveport, La 

Joe Beggs, former branch manager at 
McPherson, Kan., transferred to man- 
agership of the Ellinwood, Kan. branch 

Winston O. Shook, formerly at the 
Hays, Kan., branch, promoted to branch 
manager at McPherson 

F. Barnes, formerly at the Ellin- 

wood branch, transferred to the sales 
division and will be located at the 
regional offices in Great Bend, Kan 

Charles W Stevens, formerly at 
Odessa, Texas, transferred to San An- 
gelo, Texas, as sales representative with 
headquarters at 2320 West Avenue J 


Hydraulic Testing Laboratory Opened 


is designed 

certily 

the company's pumps 
ys 


prior t < very 


American Society 

of Mechanical Engi 
neering as well as 
professors and classes 
trom engineering 
schools 

(perating in Los Angeles, the labora- 
tory is said to be the most modern of 
its kind The large test area, 150 feet 
by 60 feet with a 400,000 gallon tank 
varying in depth from 11 to 33 feet 
permits flexible scheduling of tests after 
manufacturing is completed 

Che laboratory has a venturi capacity 
up to 70,000 gpm. and testing horse- 


1 
power to 3000 hp. Equipment includes 
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three horizontal dynamometers (50, 150 
and 400 hp.), two vertical induction 
dynamometers (100 and 200 hp.) a dyna- 
mometer speed regulating system that 
holds the testing speed constant in the 
range of plus or minus 0.015 percent, 
and a 600 hp., 50-cycle synchronous 
motor-generator. A number of sub- 
mersible electric motor-pump units pro- 
vide positive suction head when needed 
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AMMONIA 


(Refrigeration 
Grade) 


TANK CARS 
and 
CYLINDERS 


direct service 
from producing 
point to user avail- 
able on contract 
shipments or spot 
orders from... 


SPENCER 
CHEMICAL 
COMPANY 

Executive and Sales Offices 
612 Dwight Building 
Kansas City 6, Missouri 


CONTACT 
SPENCER NOW 
FOR YOUR 
AMMONIA 
NEEDS 








PARAMINS | 





yO ay 


15 years without a shut- 
down because of lubrication! 
That amazing record of mod- 
ern steam turbine operation 
is just one example of how 
PARAMINS-improved lubri- 
cants are constantly setting 


new performance records for 





modern industrial machinery. 

ENJAY PARAMINS additives 
are developed...and con- 
stantly improved. . .in Amer- 
ica’s largest, most modern 


petroleum laboratories. 


L 


Proved PARAMINS mean improved oils and fuels | PARAMINS 
PARATONE—for improved viscosity index. PARAFLOW—for lower stable pour. PARATAC— ENJAY COMPANY, INC. 


for tacky oils and greases. PARAPOID—for E. P. gear oils. PARANOX —for oxidation inhibition 15 West 51st Street 
and detergency. PARASHEEN —for better appearance. PARADYNE— for improved gasoline. New York 19, New York 
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Big Equipment Shipped 


Graver Tank and Manufacturing Company, Inc., 
recently shipped the section of a fluid catalytic 
cracking unit shown above from its East Chi- 
cago, Ind., plant for installation at Wood River 
Oil and Refining Company's refinery at Wood 
River, Ill. Claimed to be the largest assembled 
piece of equipment ever moved from a plant in 
the Chicago manufacturing area, the bottom 
cone of the regenerator measured 19 feet 8 
inches inside diameter and extended 20 feet 7 
inches above rails. It was necessary to load the 
section on a special “well-bottom” car before 
the move could be made. Universal Oil Products 
Company designed the unit 


Hooker Electrochemical Lists 
Promotion of Three in Sales 


Hooker Electrochemical Company 
Niagara Falls, N. Y., has announced 
three pomotions in its sales department 

S. I. Anderson to assistant to the 
general sales manager. He will engage 
in both eastern and western sales ac- 
tivities. With Hooker since 1933, Ander- 
son was Mid-West representative and 
before he became assistant 
manager, his previous 


supervisor 
Eastern sales 
position 
I H rrimble to 
visor. He will be 
activities in the area from the eastern 
boundary through the Atlanti 
states. Previously he was a field sales- 
man in New York state, Pennsylvania, 
and the southeastern seaboard states 
Hooker since 


eastern sales super 
} 


cnarge 


of field sales 


Trimble has been wit! 
1934 

Neil M. Barber to become sales rep 
resentative for the area comprising 
eastern Pennsylvania and southeastern 
seaboard states He has been with 
Hooker since 1941 and has been a 
representative in New York state and 
western Pennsylvania since 1946 


Dowell Opens Treating Station 
Dowell Incorporated, a subsidiary of 
he Dow Chemical Company, has 
opened a new treating station in San 
Angelo, Texas. Harold D. Wehrley, as 
sociated with Dowell since 1937, is 
station manager. J. R. Mowery is serv 


e engineer 


Freeman Forms Own Company 

Charles A. Freeman has resigned 
from A. P. Green Fire Brick Company 
to form his own company at Canyon 
City, Colo., the new corporation to ac- 
quire clay deposits, buildings and equip- 
ment located at Canyon City 
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Freeman was general manager of 
A. P. Green Engineering & Manage 
ment Company, having been connected 
with the organization since 1928. During 
this time he was instrumental in de 
veloping the use of Missouri fire clays 
for blast furnace service 

He received his degree in ceramic 
engineering from the Missouri School of 


Mines, 
Dr. Harry K. thrig Honored 


Dr. Harry K. Ihrig, vice president and 
director of laboratories of Globe Steel 
Tubes Company, Milwaukee, has re 
ceived a citation for distinguished service 
in engineering from the College of En 
gineering of the University of Wisconsin 


at Madison 


Nordstrom Adds C. S. Quillen 
To Sales Engineering Staff 

C. S. Quillen has been added to the 
sales engineering staff of M. J. Harper, 
district manager of 
Nordstrom Valve 
Division of Rockwell 
Manufacturing Com- 
pany. He will handle 
the sales of Nord- 
strom valves in the 
metropolitan area of 
New York City 

Graduating from 
the Drexel Institute 
of Technology in 
1933 with a degree 
in chemical engineer- 
ing, he has sold pro- 
cess plant equipment 
for the past ten years 
He is a member of the American Insti 
tute of Chemical Engineers, American 
Chemical Society and New Jersey So 
ciety of Professional Engineers 


Quillen 


Petro-Chem Chooses Agent 

Flagg, Brackett & Durgin, Inc., 405 
Park Square Building, Boston 16, has 
been appointed to represent Petro-Chem 
Development Company, New York, 
throughout New England 


E. A. Bertram Manager of 
Sales for Brown Fintube 

E. A. Bertram has been named mana 
Brown Fintube Com 
pany, Elyria, Ohio 
In his new capacity, 
he will be in charge 
of all selling of the 
company’s products 
in the petroleum and 
chemical industries 
through its repre 
sentatives, He will 
be located in the 
general offices in 
Elyria 

\ graduate of the 
University of Illinois, 
Bertram also re 
ceived a master of 
science degree in 
chemical engineering from the California 
Institute of Technology. He is a member 
of the American Institute of Chemical 
Engineers and the American Society of 
Mechanical Engineers 


ger ot sales fo 


Bertram 


Graham to Be Copper Agent 
Ernest E. Graham of E. E. Graham 
and Company, Houston, has been ap 
pointed sales representative for the 
Copper Alloy Foundry Company, Hill- 
side, N. J., and will service Texas, Okla 
homa and Louisiana. After completing 
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CONTROL 


SCALE AND CORROSION 
in 
Cooling Towers 
Compressors and 


Engine Jackets 


Recently developed applications 
of the newer colloids and surface- 
active agents in Wright Chemicals 
for the petroleum industry result 
in improved water conditioning— 
positive scale and corrosion con- 
trol. Wright Chemicals contain 
100% soluble, available chemicals 
—no waste or inert matter—in- 
suring increased operating effi- 
ciency and reduced cost. 


Wright improved chemicals are the 
result of intensive study and research 
by men with years of experience in 
the development, production, appiica- 
tion and control of water-conditioning 


chemicals. 


Wright has no one cure-all to solve 
all problems. Each receives individual 
treatment. The Wright field engineer, 
who will call on you upon request, 
will obtain all necessary information 
and samples for examination in the 
modern Wright laboratory, Analyses 
are interpreted in view of supplemen- 
tal information received, and recom- 
mendations made in the form of a 
proposal. Clients are provided with 
regular laboratory service as a pe 
riodic check upon conditions. 

There is a Wright Field Engineer 
near you, anxious to help solve your 
scale and corrosion problems. No ob- 
ligation. 


Send for new Bulletin 

giving full information 

on Wright chemicals and 
their applications. 


WRIGHT CHEMICAL CORPORATION 
Specializing in Water Conditioning 


GENERAL OFFICE AND LABORATORIES 
615 West Loke Street Chicago 6, Iii. 
Offices in Principal Cities 











PENNSALT 


Anhydrous Ferric 
Chloride 


Catalyst in oll refining 
and organic reactions 


erric Chioride 


Anhydrous F 
form 


is a water free 
containing 95 
FeCls by weight 

nt 


98° 
It is 
his country 


, 


“di 
anufacturet 
= bv Pennsalt. 


ly 
exclusive Ferric 


Pennsalt Anhydrous 


ique 
Chioride f ” 


JOSSESSES ur 
eolubility '" @ wide range of 
solvents This 

rakes it valuable 
nsatton, 
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property 1 
a talyst in conder 


as a ca 
and 


polyme rization 


8. 
chlorination reaction 


Properties: 
Appearance 
crystals 
Melting point 600° F 
Boiling point Appr 


Approx 
nsity 
ey ~~ 1s packaged 


74.4 grams 


sh-black 


fine, gree? 


Approx. 580 F 


85 pounds 


212° F 
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100 mi. at 
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Other uses ; 
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oo paint peamen iv 
reage” ” 

ter mediates conditioning 
ater 


For further 


tron salts : 
vmics; condensin 
ceramic 


making t 


his studies at the University of Texas, 
Graham spent 14 years with Reed Roller 
Bit Company before opening his repre- 
sentative offices. He is a member of the 
American Society for Metals 


T. P. Stone and M. J. Cook 
Join Wolverine Tube Division 


Stone 


r. P. Stone and M. J. Cook have 
joined Wolverine Tube Division of Calu- 
met and Helac Consolidated Copper 
Company as salesmen. Their territory 
includes lorida labama, Georgia, 
Mississippi, Tennesee 
nd 


South Carolina 


1 
Carolina 
4 
Formerly a sales rept ntative tor 
Air Products , Stone will 
orarily headqu: r in Atlantic 

ch, Fla. Cook affiliated 
with Orgill Brother For the next few 
n ths he will be at Jackson, Miss., 
hich he will headquarter in At- 


recently 


Kerotest Names Chicago Agent 
Kenneth F. Vilsack has 
ointed Chicago district 
sentative of Kerotest Manufacturing 
Company. He will engage in the sale 
f oil held, 
and general industrial steel valves pro 
luced by Kerotest. He was previously 
connected with the Pittsburgh general 


sales office 


been ap- 


sales repre- 


refinery, chemical processing 


John Koch New Conofiow 
General Sales Manager 
John ( Koch has been appointed 
general sales manager of Conoflow 
Corporation, Phila- 
delphia. His  head- 
quarters will be at 
the company’s main 
ffices in Philadel- 
phia 
Attending Rensse- 
laer Polytechnic In- 
Koch entered 
the industrial control 
field in 1935 with one 
yt the major instru- 
ment companies In 
the past ten years he \é 
has been active in 
engineering 
work in the process 
industries specializing in the application 
f pneumatic control equipment. In 1945 
he joined Conoflow, continuing in a 
similar line of work 


stitute 


sales 


France Companies Merge 

France Packing Company and France 
Manufacturing Company, both of Phil- 
adelphia, have merged, becoming France 
Packing Company. Main plant and 
mtinue to be at 6512 State 
l, Philadelphia 35. President of the 
new company is | A. France toth 

operation 


iffices will 


plants are to continue in 


Fisher Governor Names Agent 
For San Francisco District 

Fisher Governor Company, Marshall 
town, Iowa, has appointed George R 
Friederich & Company as its district 
sales representative in the San Fran 
cisco area, replacing the former repre- 
sentative, Swett-Stone Corporation 

George Friederich, head of the new 
sales office, has been associated with 


NTS OVER RUST! 


RUSTREM STOPS RUST! 
No priming, scraping, brushing 


7308 Associate Ave 
Cleveland %, Ohio 


SPECO, %xc 





Paddock CHLORINATORS 


Operates on high 
vauum me Mea 
ing parts. 8 capac 
ity ranges 15 Ibs 
to 2000 Ibs. of chlo 
rine per 24 hours 
Also ideal for chlo 
rinating drinking 


water 








if you need dependable Turbine repairs 
in a hurry, call us. We are completely 
equipped to repair and dynamically bal- 
ance turbine rotors and any High Speed 
rotating elements in our modern shops. 


25 Years of Successful Experience 
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and complete stock SAVE YOU TIME and MONEY 


NORVEII- wile 


SUPPLY COMPANY 


al Offices at Beaum 





Fisher Governor Company since 1930 Oronite Makes Changes 
He is a graduate mechanical engineer, T 

and since 1934 has been the Pacific J 
Coast sales manager for Fisher 


Deane, vice president of Oronite 
Chemical Company, a subsidiary of 
Standard Oil Company of California, 


American Structural Sales will soon move to San Francisco from 


Enai A Duti New Orleans to take charge of all Oro 
ngineers ssume es nite manutacturing operations 


Clausen, former acting assistant 
to the manager of the chemicals division 
of California Research Corporation is 
transferring to Oronite as general super 
intendent in charge of manufacturing 
operations. He will make his headquat 
ters at the company’s Oak Point plant 
in New Orleans 


ERNST Liguid Level Gages 
t Flow Indicators 
2 Gage Glasses 
Lloyd Keith . — 


THERMOCOUPLE Phin he hg Fan, Boag LIVINGSTON, W 


rican Structural Products Company, 


EXTENSION ubsidiary of Owens-Illinois Glass 
mpany, in Washington, D. C. and St Opening for Experienced 
ns, respectively on April 1. Lloyd's 
LEAD WIRE iquarters are 1627 K Street, N. W PROCESS DESIGN ENGINEER 
nd his territory includes Maryland, Vir 
f North Carolina Keith familiar with modern refinery pro 





‘ 


Tnere are two good reasons why we stress at 601 Continental Building cesses including reforming, thermal 
is territory comprises ansas, Miss 
Gordon Quality and Gordon Service. (1) —— Kan as, M 
ifl, Arkansas, southern Illinois, westert . 
The precision quality of Gordon Thermocou cky, western Tennessee and nort!l merization, alkylation and treating 
pie Extension Lead Wire is based upon 32 ern Mi ississippi Apply by letter setting forth edu 
years of experience in careful selection and yd previously was associated with cation, experience and salary re 
Inspectior to meet rigid insulation require ational Vulcanized Fiber Company 
ments. (2) Gordon's Chicago and Cleve- Vv reas Keith served as industrial sales 


fond plonts carry complete stocks of Ther- engineer with Laclede Gas and Light Address: Box 145K, co Petroleum 
Ketiner, Houston, Texas. 


cracking, catalytic cracking, poly 


quirements, Location: East Coast 


fmocouple Extension Lead Wire for practi- mpany and as plant engineer with 
Rolly every application. (See illustrations Koppers Company 

below.) This:means that your order gets im- 

Predicate delivery of co QUALITY product— 

Dre thot meets Bureau of Standards Specifi- 

Bations. ORDER NOW! No waiting or de- 

boy. Prices available upon request 











ROMEL ALUMEL, Cot N 
PLEX, each wire felted 


R PLATINUM THERM OupPpte ' 
GRANOEC OUPLEX each wire felted 


Gorn braid over * j ‘ 4 -& 


- —EE 


a — ) ELECTROFORGED 


PLEX, each wire enome!, felted 


ae : : » FOR STRENGTH—FOR SAFETY 
—_—_— See how the twisted cross bars and 

bearing bars are forged and welded 

mone nam, < be, senee “ ——— into one rigid unit . . . that’s the 
eee poco process which has made Blaw-Knox 
the most widely used Grating in the 


rie ee See ~ world . . . for a “close-up” of Blaw- 


: Knox Grating construction, write 
COPPER-CONSTANTAN, Cot. No. 1235-A, 14 go., SOLID- \ oday fi i 
DUPLEX, each wire cotton, rubber, weatherproof braid, today fora paper-weight-size sample 
leod sheath overall . on your business letterhead. 


= GORDON. =" BLAW-KNOX DIVISION 
S¢ SERVICE.>: ‘ of Blaw-Knox Company 


CLAUD S. GORDON CO. 2005 Farmers Bank Bldg. 


Pittsburgh 22, Pa. 
Speciolists for 32 Yeors in the Heot Treating and on . ss 


Temperature Control Field 
Dept. 25 ~ 3000 South Wallace St., Chicago 16, Ml. 
Dept. 25 + 7016 Euclid Avenue + Cleveland 3, Ohie om 
Daaers tite | 
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REFINER CLASSIFIED ADS Outstanding 


rE siz »ne column inch. In smallest 
RATES for Classified Ads are $8 per column inch. Minimum size « 
ty! size. fleure 50 words per inch. Situations Wanted $4 per column inch All classified ads 


payable in advance. Ten percent discount if three or more insertions are ordered at same time e.°e@ 
COPY DBADLINE is 25th of month preceding date of issue Send copy and checks to: Classified 
Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas 


* * * * * * * * * * * . * - * * 


Process Engineer: B. &. Chemical Engi Open 


2ST 8 » MANUFACTURERS 
er ic ‘ataly crack z special PSTARLISHED ; 
ee ae ee Spree beaine rom AGENTS SEEK ADDITIONAL REP- 


RESENTATION NEW YORK METRO- : : ‘ 
POLITAN AREA. INTERESTED IN Engineer to direct Sales of Re 
P 
I 








ant operation Desires permanent posi 


n in process engineering o ame dy r d ; . +4 _, : sot 
ETROLEUM, CHEMICAL PROCESS ° 4 
NG AND INDUSTRIAL EQUIPMENT finery process units. Qualifi 


with refiner eeding engineer 
ly tie cracking experience 


yuthwest preferred. Married, with _ ly mene PF see te o cations to include sales and 


Presently employed Address Box 


| 
, ee ee ee process engineering experience 
with major oil companies or 


Chemical Engineer desires Engineering, CAPABLE OF petroleum engineering and con- 
Production, or Sales Position, Experi EARNING $10,000? tracting Slew. Knowledge of oil 


ese and Seb Mngineering District Sales Manager refining process engineering 

aton ieahetin, Mawereh eae GEM conaeeme ta thammaete plus economic evaluations and 
field, soug ht by ational 1anufacturer o . . 

trade-advertised industrial product. Record applications necessary. Age 35 


of supervising five o nore men essential 
High salary and commission: all expenses to 45 years. Excellent compen- 
Our personnel know o iis ac Vrite full ‘ 
experience to: Ac sation — salary and bonus. Lo- 
Process Design and Development——MS | Petroleum Refiner ‘ 
hemical Engineering. Excellent experienc cation — New York or Tulsa, 
’ and syntheti els 
peanas salesy 063 When replying state educational 
“~ orth ym Established chemical and industrial « ‘ 
> duiep pean ond and experience background. Our 
ie own employees notified of open- 
a area, Excellent contacts an : 
tons im all phases oll. chemi ing. Address: Box 138-R, c/o Pe- 
genera industry 


CLASSIFIED ADS PAY an Se See. afe Caeaiaie ti troleum Refiner, Houston, Texas, 


Texas 


Address Box 132-1 Petroleum 











Haworth merous € ontacts in industria 












































Contractors—Plant Owners 


A COMPLETE LINE OF CONSTRUCTION TOOLS AND EQUIPMENT FOR 
INDUSTRIAL OR PROCESS PLANT CONSTRUCTION AND MAINTENANCE 


Derricks, cranes, hoists, rigging specialties; winch trucks, pickups, jeeps; welding 
machines, acetylene torches; air compressors; pneumatic hammers, chippers and drills; 
electric saws, drills, drill presses, and grinders; pipe threading machines and tools; 
wheelbarrows, concrete carts, concrete buckets, vibrators, pumps, rod benders, shears; 
etc. — for BARE BASIS RENTAL. 


Rentals by the Piece or Project 


Charges are for rental only, plus our direct costs of handling, shipping, maintenance and 
reconditioning. Rental by written contract, with minimum rental period, on a monthly basis. 
Credit references will be needed at the time of inquiry. 





Advise your requirements and schedules 


CONSTRUCTION TOOL & EQUIPMENT DIVISION, ROOM 1224-C 
THE LUMMUS COMPANY, 420 Lexington Avenue, New York 17, N. Y. 
Telephone: Murray Hill 9-2525 - Ext. 257 
INSPECTION BY APPOINTMENT AT WAREHOUSE IN HOUSTON, TEXAS 
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CONSOLIDATED 





anasit a 


SAFETY 
EVA) 








It solves the problem! 


The consotipatep Maxiflow was designed and 
engineered to meet operating requirements of 
high pressure, high temperature steam gen- 
erating equipment. A new addition to the 
CONSOLIDATED Safety Valve line, the Maxiflow 
answers the need for a valve with greater dis- 
charge capacity, shorter blowdown and other 


| special characteristics not found in conven- 


tional safety valves. 


Blowdown, adjustable to a low of 1%, is 
achieved by advantages no other safety valve 
possesses. 


The consoLIDATED Thermodise seat design 


incorporated in the Maxiflow—guarantees 

a degree of tightness not found in any other 

Bafety valve. 

ee ; ; / . 
Function, design, materials, weight, safety 

and all I 


been major considera- 
tions of creative engineering and unsurpassed 


space have 


workmanship in the development of the 
CONSOLIDATED Maxiflow Safety Valve. 


We will be glad to send you a detailed bulle- 


é DQ 
G 
QD 
“0 


INC. 


tin concerning the Maxiflow. 


CONSOLIDATED 
SAFETY VALVES 
MANNING, ‘MAXWELL & MOORE, 


Makers of C Relief ndustrial 
Instruments, Hanx Ashcroft Gauges Shaw-Box’ 
Cranes, Budgit’ and ‘Load Lifter’ Hoists, and other lifting specialties. 


MAXWELL 


TRADE MARE 


MANNING 


lidated Safety and Valves, ‘American 


Builders of 


ns 


k Valves 


A property of United Gas Pipe Line Company at Carthage, 
Texas. The drying agent employed is a Floridian product. 


for ADSORBENTS and 
DESICCANTS .. . turn to 


, e 


FULLERS EARTH 


Floridin is the oldest producer of Florida 
Fullers Earth and commands adequate sup- 
plies of raw materials from the finest natural 
deposits known anywhere. Extrusion and 
other special processes add greatly to effec- 
tiveness and adapt the product to specific 
uses. Correspondence is invited. 


BAUXITE Made from the most 


suitable selected bauxite by special methods 
of activation and mechanical adaptation, 
Floridin products have been found superior 
to other granular desiccants for many in- 
dustrial uses. More specific information will 
be given on request. 


FLOREX 
FLORIGEL 
FLORAID 
FLORITE 
refining grade 


FLORITE 
desiccant 





Department E, 220 Liberty St. 
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Do you Know... 


Ms That Beckman pioneered modern 
< gless electrode pH equipment 7 


Until Beckman pH instruments were developed, 
glass electrode pH equipment was a cumbersome, complicated 
laboratory curiosity. It was Beckman that pioneered today's 
simple, compact, highly accurate and completely dependabl 
glass electrode pH equipment! 





That Beckman also provides the 
industry’s most complete line of 


iil modem glass electrodes ? 


Although glass electrode pH instruments are the 
most efficient pH equipment obtainable, no glass electrode 
pH instrument is better than the versatility, accuracy and 
dependability of the electrode assemblies available for use 





Such far-reaching advancements as the High pH 
Glass Electrode . . . the High Temperature Glass Electrode 
. .. the Unusually Rugged “X-9" Glass Electrode . . . as well 


as a wide range of other vitally important advancements in 
glass electrode pH instrumentation, were all pioneered by 
Beckman. Many of these advancements are still available 
exclusively in Beckman equipment! 


Included in the complete Beckman line are instru- 
ments specially designed to combine the high precision and 
wide versatility necessary for advanced research, medical and 
laboratory applications . . . others that combine maximum 
simplicity and high accuracy with complete portability for 
plant and field applications . . . still others that combine 
maximum simplicity and high accuracy with the plug-in 
convenience of full AC operation . . . plus completely auto- 
matic pH equipment for continuous pH indication, recording 


with it. 

Beckman provides the industry's most complete line 
of glass electrodes for use with Beckman pH instruments—a 
type of electrode assembly to meet every industrial, research, 
laboratory and field requirement! 


‘ 


GT That there are so many money-saving 
> = pong for Beckman pH control 
you mey be losing importent 
profits unless you make @ complete 
= investigation of your operations 7 


There is pH wherever there’s water, water solutions, 
moist pastes, sludges, slurries or other moisture-containing 
substances. And wherever there is pH, chances are the opera- 
tion can be done better . . . with greater uniformity onl tase 
waste at lower overall cost . . . by Beckman-controlling the 


and control on large-scale processing applications. pH of the various processing operations. 


W,. you manufacture food products or treat sewage 


. . . do metal plating or refine crude oil .. . make textiles or 
process ore — in fact, no matter WHAT your field of operation... 
if you have not yet determined whether Beckman pH Control 
can be used to advantage in your operations — possibly is already 
BEING used to cut costs by your competitors — let us study your 
processes and make helpful recommendations. No obligation, of 
course. BECKMAN INSTRUMENTS, NATIONAL TECHNICAL LaB- 
ORATORIES, SOUTH PASADENA, 25, CALIFORNIA. 


Fer on inf i chnical outline of modern pH control — what it is and how it's used — send for 
© this free booklet ‘‘Whet Every Executive Shevid Knew About pli."* 


STRUMENTS CONTROL MODERN INDUSTRIES 


pH Meters ond Electrodes — Spectrop Meters — Special Analytical Instruments 





Bediati 





| 
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Those little traps with the big thirst—Yarway Impulse Steam Traps—are 
doing a giant's job in hundreds of refineries throughout the country. 


Yarways are ideally suited not only for refinery work, but for all industrial 


trapping service. They literally drimk the condensate—discharging con- 
tinuously on heavy loads, intermittently on light loads. Hence they provide 
maximum heat in the shortest possible time to keep equipment at top 
efficiency. 


Yarways are suitable for all pressures without change of valve or seat. 
Compact design makes them easy to install, and simplicity of construc- 
tion (only one moving part) minimizes maintenance. 


Next time old-type traps need repair, consider replacing them with 
Yarway Impulse Traps. New Yarways frequently cost less than the repair 
job. Over 600,000 have been bought! 


See your nearest Supply House, or write for Bulletin T-1739. 


YARNALL-WARING COMPANY 
128 Mermaid Ave., Philadelphia 18, Pa. 


‘* 


the 


YAR WAY IMPULSE STEAM TRAP i 


s 
. , — 
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QUAKER CONVEYOR BELTS PRE-TESTED 18 TIMES 
TO ASSURE LONG LIFE UNDER MOST SEVERE CONDITIONS 


Whether it is moving rock on conveyor belts or driving a rig 
in the field . .. Quaker Belts are made to take the roughest wear. 
They're pre-tested and torture-tested when they are made to 
withstand every operating condition encountered in the oil 
industry. 

One of the many tests Quaker Conveyor Belts must go 
through is shown above. A blowtorch, at high heat, held six 
inches from the surface of the belt for six minutes. Quaker 
Belts take it and are ready for more. They':e tough, rugged and 
built for long wear. They're made for every application in the 
petroleum industry to assure less maintenance ...to save loss 
of labor in repairs...to help reduce the “break-even point” 
in operations. 

Whatever your need for industrial rubber products there's a 
Quaker Pre-tested Product for the Petroleum Industry. Power 
transmission belting...rod and sheet packings... moulded 
and braided hose...and all kinds of custom-made moulded 
rubber products. To economize it pays to Quakerize your 
operations. 


HOSE THAT STANDS ABRASION BELTING FOR MAXIMUM HORSEPOWER 





y, 1949 


QUAKER R 


Hose for air, steam, Fiat belts or V-belts, 


water, oil, gas, fire or 
paint, Quaker makes it 
and makes it to fit the 
particular needs of in- 
dustry . . . each length 
is pre-tested for peak 
performance. 


A + New Y 


West 


ACIF 


UBBE 


Quaker has the one to 
fit the drive . . . to trans- 
mit maximum horse- 
power at the lowest 
operating cost... all 
pre-tested to assure 
peak performance. 


R CORPORATION 
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WARREN PETROLEUM CORPORATION 
DRIES BOTH LIQUID AND GAS WITH 


ALCOA ACTIVATED ALUMINA 


Because ALCOA Activated Alumina is econoniical 
for dehydrating both liquids and gases, Warren 
Petroleum Corporation uses it to dry liquid 
propane and residue gas to minus 40° F. dew 


point, at their Holliday, Texas, plant. 


The larger pair of towers in the photograph 
are the residue gas dehydrators through which 
approximately 13 million standard cubic feet of 
gas is passed per day at a working pressure of 800 
psig. Gas enters the towers at 80° F. to 90° F. 
Regeneration is accomplished in 4 hours with 


natural gas heated to 380° F., after which the 





tower is cooled before being put on stream. 


The smaller pair of towers dehydrate 35,000 
gallons of liquid propane per day at a working 
pressure of 215 psig. The liquid enters the towers 
at 80° F. to 90° F. Natural gas, heated to 380° F., 


is used for regeneration. 


er ee ee ae ae 


This is a typical example of ALCOA Activated 





Alumina “at work”—a desiccant that dries both 
liquids and gases quickly and efficiently. It also 
adsorbs certain gases and vapors from gaseous 
mixtures. Let us‘tell you more about this versatile 
drying agent. Write to: ALUmMinuM COMPANY OF 
America, Cuemicats Division, 1963 Gulf Build- 


ing, Pittsburgh 19, Pennsylvania. 


Dehydrating units at Warren Petroleum Corpora- 
tion, Holliday, Texas. Towers at left dry residue 
gas. Those at right dry liquid propane. All four 
towers charged with Alcoa Activated Alumina 


VR ecey Waaiave 


ALUMINAS 48° FLUORIDES 


ACTIVATED ALUMINAS * CALCINED ALUMINAS * LOW SODA ALUMINAS * TABULAR ALUMINAS * HYDRATED ALUMINAS 


ALUMINUM FLUORIDE ° SODIUM FLUORIDE ° SODIUM ACID FLUORIDE ° FLUOBORIC ACID ° CRYOLITE 
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FACTORS IN 
SHAFT SEAL 
DESIGN BY 


HN CHAN 


The Importance of Flexibility 
in the Mechanical Seal 


"John Crane” Type 1 Shaft Seal installed 
in stuffing box in position for use. 


Axial movement required to compensate 
for wear and manufacturing tolerances. 


The above installation drawings illustrate one of the 
important phases of flexibility in mechanical seal con- 
struction. 


Manufacturing tolerances and wear require that the 
shaft seal provide axial tolerance without loss of sealing 
efficiency. It is vitally important that the flexing member 
be designed so that low pressure insures proper movement 
under installation and operating conditions, since low 
spring loading minimizes friction and reduces wear. 


The “John Crane” Shaft Seal has been engineered to 
insure complete flexibility, in both axial and radial toler- 
ance requirements. When considering the use of a mechan- 
ical seal, why don’t you have a “John Crane” engineer 
show you shaft seal models and engineering data on 
metals, carbons and rubber or neoprene stocks? 








A special bulletin describes 
the operation of this Shaft 
Seal in detail. We'll be glad 
to send you a copy. 


Good Mechanical 
Seal Design is im- 
portant. Our wide 
experience may be 
valuable to you in 
the stort of a new { seme cane 
design. ar 





CRANE PACKING COMPANY 


1820 CUYLER AVENUE « CHICAGO 13, ILLINOIS 
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jacketed Pipe and 
Fluidometer Systems 


For All Liquid 
Handling Problems 


H & B Jacketed Pipe Systems 
are engineered and manufac- 
tured to meet every requirement 
of dependable and economical processing in 
operations where the maintenance of uniform 
temperature in the process pipes is highly essen- 
tial. Regardless of whether the product being 
handled requires a hot or cold temperature, or 
what heating or cooling medium is used, H & B 
Jacketed Pipe and Fittings help assure efficient 
production. Write for Bulletin S-47. 


¢ 

’ 4 
?, © 
4ecisneo * 


The Fluidometer 


The H & B Fluidometer Sys- 
tem is an accurate, depend- 
able, completely automatic 
metering system for the batch- 
ing of liquids—either light or 
heavy. The Fluidometer is 


adaptable to practically every 
liquid measuring problem in 
industry, whether it involves 
gallons, barrels or tank car 
lots. Write for Bulletin F-46. 


HETHERINGTON & BERNER INC. 





743 Kentucky Avenue, Indi polis 7, Indi 





FOR THE BEST IN 
PRODUCTS AND SERVICE 


gine 


ate Ve 


Y 
specity 
PACIFIC 
Precis (On hull 


PUMPS 


pacific type WY 
vertical process pump 























i 


Engineered to the service requirements 
Hydraulically designed for sustained efficiency eae 


Mechanically designed for endurance and simplicity paciric Type CT 
vertical cooling tower pump 


paciric TYPE | 
hot charge pump 





paciric type SVC 
process pump 


— 





paciric Type DC 
general service pump 
Pacific builds a complete line of 


Vertical and Horizontal Single and 
Multi-stage Pumps in all capacities, 
pressures and temperatures 


é*< IA Wy, PACIFIC PUMPS INC. wuntIncTON PARK, CALIFORNIA 


ALAHMON, One of the Dresser Industries 
Export Office: Chanin Bldg., 122 E 42nd St., New York 
Offices in All Principal Cities 
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What's behind 





instruments in the CR lab- 
oratory set up for meas- 
wring extremely high 
vacuum 


The production of Evactors is no routine operation at the 
Croll-Reynolds plant. Although CR engineers have over 
thirty years of industrial vacuum experience to guide 
them, the Croll-Reynolds testing and development de- 
partment is one of the important units of the company. 
Development work is constantly under way to improve the 
efficiency of Croll-Reynolds Evactors wherever it is pos- 
sible. It is this never-ending research and development 
which give CR Evactors their exceptional efficiency. 


Special boiler in the CR 
pilot plant for providii 
unusual conditions of hig 


tions in customers’ plants 


A 30-inch CR Booster 
Evector on test in a CR 
shop. 


REYNOLDS 


CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N. Y. 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 
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Accurate 


of Pressure 
Indications up to 1000 


The new Ashcroft Pneumatic Pressure Trans 
mitter is a safe, accurate and economical method 
of transmitting pressure indications from their 
originating source toa central control point. 

Employing on/y /ow air pressure, this new 
transmitter is particularly suitable for use in 
those industries where hazards of fire and ex 
plosion exist. 

The Ashcroft Pneumatic Transmission system 
consists of a transmitter capable of measuring 
any pressure from 15# up lo 50,000F per Square 
inch and delivering low pressure air—propor 
tional to the indicated pressure—to a distantly 
iocated Receiver Gauge. Long, high pressure 
lines are avoided. Inflammable, poisonous or 
corrosive liquids and gases are confined close 
to their source. 

The overall accuracy of the entire system— 
transmitter and receiver—is within % of 1%. 

If you require the transmission of pressure 
indications over 7000’, the new Microsen Elec 
tronic Transmitter ts available. Detailed bulle 
tins describing both the Ashcroft Pneumatic and 
the Microsen Electronic Pressure Transmitter 


are available upon request. 








%e 


ASHCROFT 
Gauges 


INC. 


MAXWELL 
e° 


MANNING 


cA Product of 
MANNING, MAXWELL & MOORE, 
STRATFORD, CONNECTICUT 
Makers of Ashcroft Gauges, Hancock Valves, Consolidated Safety and Relief 
Valves and ‘American’ Industrial Instruments. Builders of ‘Shaw-Box’ Cranes, 
‘Budgit' and ‘Load Lifter’ Hoists and other lifting specialties. 























NO 


@ Operation of the Lapp Pulsafeeder depends on no mechanical 
or liquid seal; no packing or other “‘leak-likely” gland can be 
in contact with liquid being handled. Instead, a hydraulically- 
balanced diaphragm acts as a floating partition, without mechan- 
ical load or pressure differential across it. This assures complete 
isolation of chemicals being pumped from all working pump parts. 


HYDRAULICALLY-BALANCED DIAPHRAGM, made from the most 
suitable of several available materials, is confined by machined 
*“dishes”’’ within its fatigue limit, secure against failure. 


CHEMICAL ISOLATED by diaphragm from working parts of pump. 


MICRO-ADJUSTABLE to any rate of flow by calibrated handwheel, 


while pump is in operation, 
PERFECT LUBRICATION — all moving parts submerged in oil bath. 


CAPACITY ranges from less than 100 ml. per hour to 660 gallons 
per hour; pressures up to 2250 psig. Single head and duplex models 
are available in a range of four sizes. 


SEND FOR BULLETIN No. 262 which carries complete description 


and specifications. Lapp Insulator Co., Inc., Process Equipment 
Division, 165 Maple St., Le Roy, N. Y. 
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LEAID 
LININGS 


he sooth of Bangry Acids 


blunt t 


In unnumbered processing plants across the country, sheet 
lead plays a vital role in keeping acids under control. 
Because, among other unique properties given lead by nature, 
is stern resistance to corrosion. 

. ° 
It is this innate ability to blunt the teeth of hungry acids, coupled 
with several of lead’s other “abilities” —adaptability, workability, 
durability and availability—that makes the use of lead a virtual 
“must” as a lining for tanks, tubs and vats in which corrosive 
liquids are handled, moved or stored. 


National Lead markets sheet lead of several types—chemical, anti- 
monial, tellurium and antimonial-tellurium. Each has its functional 
place in the processing field. All are produced with a know-how that 
makes the most of the metal’s inherent qualities. From starting slab 
to sturdy sheet, the rolling is done under the watchful eyes of experi- 
enced operators. The sheet comes off the cutting table smooth, 
uniform, and true to weight and dimensional specifications. 

If your acid-handling activities demand lead’s unusual 

combination of properties, use National Lead sheet. And 

if you would like our views on ways and means of getting 

optimum results from sheet lead installations, 


consider us at your service. 


Leader for Leg d 


...in everything from lead pipe...valves...sheet...and lead-lined 
or lead-covered equipment ...to complete acid recovery plants 


NATIONAL 


Lead Company 


New York 6; Baltimore 3; Buffalo 3; Chicago 8; Cincinnati 3; Cleveland 13; Pittsburgh 1 
St. Louis 1; Boston 6 (National Lead Company of Mass.) ; Los Angeles 23 (Morris P. Kirk & 
Son, Inc.) ; Philadelphia 25 (John T. Lewis & Bros. Co.); Atlanta (Georgia Lead Works, 
Dw. of Cincinnati Branch) ; Toronto, Canada (Canada Metal Co. Lid.). 
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General Chemical ALUM" 


For Treatment of 


Industrial Wastes 


Treatment of industrial wastes to pre- 
vent harmful effects on public waters 
is becoming increasingly important. 
Throughout the process industries, 
scores of concerns have found a solu- 
tion to their problem in the use of 
General Chemical Aluminum Sulfate. 

Laundries, paper mills, dairies, tex- 
tile mills, canning plants, oil wells and 


BASIC CHEMICALS 


OF 


( hicago 


New York 


FOR AMERICAN INDUSTRY 


packing houses across the nation re- 
port General Chemical “Alum” useful 
in purifying wastes; coagulating and 
settling suspended matter; reducing 
coloring matter, including many dyes. 

Fifty years of working with the 
water industry on chemical methods 
of clarifying water has given General 


Chemical extensive experience in the 


_ 


treatment of sewage and waste waters. 
This broad knowledge may be of value 
to you as it has to so many others. 
Assistance of the company’s techni- 
cal service specialists is available on 
request—and without obligation. For 
help on your industrial waste treat- 
ment problems, write or phone the 


nearest General Chemical office. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Albany « Atlanta « Baltimore « Birmingham 
Cleveland + Denver « Detroit « Houston 


Boston ¢« Bridgeport « Buffalo « Charlotte 
Kansas City * LosAngeles * Minneapolis 


¢ Philadelphia « Pittsburgh « Portland (Ore.) * Providence * San Francisco + Seattle 
St. Louis * Wenatchee and Yakima (Wasb.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
in Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 





enen Be Wen 
SULPHURIC ACID 


ACID-RECOVERY PLANTS and 
DESIGNS 


NICOLAY TITLESTAD 
CORPORATION 


1) West 42nd St., New York 18, N.Y 








MIDGET Yet © BAK 
THERMOMETER 


Flat Bore Mercury Filled 
Engraved Stem 


Recommended for installation on oil, gasoline 
and water lines; tanks, still or any place requir- 
ing a small armored thermometer and where 
large industrial thermometers are not conven- 
iently applicable. Gives 50% Better Visibility. 


STRAIGHT OR ANGLE STEMS 


Four Temperature Ranges Available 


Special Sizes and Ranges made to your specifi- 
cations and requirements. 








Write for 
YEL-O-BAK Bulletin 























FREE Guide to Savings 
in Maintenance Cleaning 


Here are 28 pages of maintenance-cleaning pro- 
cedures simplified with Oakite materials and meth- 
ods—all in the “Oakite 88 Digest.” Get a copy for 
data on such maintenance jobs as: 


@ Cleaning storage tank interiors 

e Paint-stripping Diesels 

© Descaling heat exchange equipment 

@ Cleaning bubble towers and absorbers 

© Salvaging valves, pipings, fittings 

@ Cleaning tank cars (inside and out) 
Send to Oakite Products, Inc., 50B Thames St., 
New York 6, N. Y. for your FREE copy or ask 
your nearby Oakite Technical Service Representa- 
tive to show you Oakite materials in cleaning action. 


Technical Service Representatives Located in 
Principal Cstres of United States and Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 








MATERIALS + METHODS + SERVICE 














Accurate 
DEW-POINT 
TESTER 


|e eee ee te ee ee 


Designed to determine the dew- 
point of gases which exist un- 
der high pressure. Particularly 
adapted for research and indus- 
trial procedures involving the 
determination of dew-points of 
gases. 


Determines dew-point of gases 
under conditions of pressure as they are found to exist. Designed 
primarily for use in connection with high pressure gas transmission 
—_ Standard Range 0 to 600 p.s.i. High Pressure Range 0 to 
q ps.i 








Write for Catalog 30-B—Complete Line of Scientific Laboratory Equipment 


THE REFINERY SUPPLY CO. 





621 E. 4th Street 


Main Office and Plant 
TULSA 3, OKLAHOMA 





Ph. 4-8144, L.D. 581 


— Houston Office Temporarily Discontinued — 
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Another OILCO Loader 
Favored by Major 
Oil Companies 


Designed by the 
originators of 
balanced loading 
equipment 


Outer arm and dip pipe fold back when 


not in use, thereby minimizing space 


requirements over installation. Bronze swing joint 


(Model 826) permit 360-degree horizontal movement. 


Arrangement permits loading line valve to be directly 


over man hole when in operation. Complete with single 
feed (Model 610) swing joint, vacuum breaker, angle 
dip pipe, tube and 
Engineered for maximum flow, speedier loading, easier 
handling and years of trouble-free operation. 


valve steel counter weights. 


USED BY THE OIL INDUSTRY 
FOR MANY YEARS 


TIME TESTED—ENGINEERED TO 
MEET THE MOST RIGID TESTS 


Schott Brothers have been manufacturing wax press 
Filter Blankets for a great number of the nation’s 
refineries for many years. 

Our particular blankets have been accepted and 
approved in the refining trade. They are constructed 
to meet the most grueling conditions and rigid tests. 

We can also produce filter blankets per your par- 
ticular specifications. Large capacity will assure 
you of prompt delivery. 

Write us for further information. Prices and sam- 
ples on request. We will be very glad to assist on 
any filter problem you may have. 


CORROSION-PROOFED 


Soldertese TERMINALS 


Protect electrical connections 


against CORROSION! 


Hydrogen Sulfide, Sulphur Dioxide, 
Ammonia, Butane, Hydrochloric 
and Sulphuric Acid fumes have no 
measurable effect on AMP Corro- 
sion-Proofed Terminals. Where 
precision of operation must be 
maintained under corrosive condi- 
tions 
proven itself. 


ro 


PRE-INSULATED 


D 


Solderiess Terminal 


the AMP Corrosion Proofing Method has 


AMP corrosion proofing prevents indefinitely any 
measurable increase of resistance of the terminal 


dve to corrosion. 

AMP corrosion proofing actually increases the elec 
trical conductivity of the corse«ction. 

AMP corrosion proofing is self-healing, for it re- 
forms over any break or abrasion. 

AMP corrosion proofing has creeping proper- 
ties which cover any exposed portion of the 
wire making a continuous metallic joint without 
interface, thereby assuring o continuous cor- 
rosion resistance for the entire connection. 

AMP corrosion proofing can be applied to 

ony AMP copper terminal. Thus the PRE- 
INSULATED or uninsulated terminal instal- 

lation can be AMP corrosion prooted. 


Precision of operation 
requires uniformity of 
terminations. AMP 
meets this requirement 
with the Certi-Crimp 
hond tool. A special 
rotchet device does 
not permit the tool to 
open once the crimp- 
ing operation is started 
until that operation is 
complete—no chance 
for error—the humon 
element of chance and 
fatigue is eliminated. 
All items covered by 
Pots. or Pots. Pending. 





AIRCRAFT-MARINE PRODUCTS Inc. 


1322 N. Fourth $t., 


Sole Conodion Representotive 
F. Manley & Sons, Lid., Toronto 


Harrisburg, Penne. 




















{ 
SIDEVIEW 


THE SCHOTT BROS. CO., INC. 


WEST SALEM, 


OHIO, 


U. Se A. 
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Solve your difficult fractionating problems 


with the 


KOCH KASKADE | 
_FRACTIONATING TRAY | 


Records of 83 commercial installations 
prove Koch Kaskade trays give 25% 
higher efficiencies and from 30% to 
50% greater capacities than conven- 


tional bubble cap trays. 


Koch Kaskade trays have found a 
wide application in fractionators, 
strippers, absorbers, etc., in fact 
wherever intimate contact of a liquid 


and gas is required. 


These improved trays are also the 
most successful commercial device yet 





developed for counter current con- 
tacting of two liquids of different 
specific gravities. In this service Koch 
Kaskade trays give far greater ca- 
pacities and efficiencies than any type 
Send us your difficult problems of fractionation 


of packed column. and absorption, and we will show how Koch 
Kaskade trays can solve them, no obligation. 


WE WILL BE GLAD TO MAIL YOU OUR BULLETIN R-101, WRITE US TODAY 


Soles Representative. 'HE KOCH ENGINEERING CO., INC. 


George P. Gregory Designers ® Manufacturers © Builders 
30 Rockefeller Plaza 335 West Lewis Street 
New York City WICHITA 2, KANSAS 
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WHERE SEA WATER IS 


APPLICABLE FOR COOLING 
IN STEAM CONDENSERS 


Admiralty condenser tubes (both plain and finned)— 
made by Wolverine—have shown very satisfactory resistance 
to the corrosive conditions encountered in heat exchangers in 


oil refineries where sea water was being used. 


THESE ARE THE CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF ADMIRALTY 


Cu. 70.0% min. P. .02—.10% Density—lbs. per cu. in. 0.308 
Sn. .90—1.20% As. .02—.10% Specific gravity 8.53 
Pb. 0.075% max. Zn. Remainder Thermal conductivity 0.26 
Fe. 0.06% max. Coefficient of Expansion 2.02 


Available in Outside Diameters from %" to 2” and in wall thick- 
nesses .049 —.134 


Wolverine Condenser Tubes are also available in 


Cupro-Nickel, Aluminum, Brass and Copper bose alloys. 


VERINE TUBE DIVISION 
AND HECLA CONSOLIDATED COPPER COMPANY 
tNCORPORATEDO 
MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1431 CENTRAL AVENUE DETROIT 9, MICHIGAN 





Write for this NeW UGE, PIPE MARKERS 


Get the facts 
on how you can 
save on 


DRUM CLOSURES 


everyone 
can read 


UIK- L ABEL Pipe Markers conform to American 
Standards Association Pipe iden- 
tification System. QUIK-LABELS come on handy cords . . . stick 
without moistening. Nomes of materials printed in large black letters 
on correct ASA background colors. CAN BE READ UP TO 75 FEET. 
Markers for over 140 materials, including all materials listed 
in ASA Standard A13, ovailable on Brady Stock Cards. Specials 
made to your order. QUIK-LABEL Pipe Morkers ore Silicone Plastic 
coated to resist dirt, grease, fumes, moisture . . . indoors or ovt. 
Reploce slow ond costly painting and hand stenciling. Exclusive 
Starter-Strip automatically releases part of label 
for fast peeling. QUIK-LABELS mork your pipes 
so thot anyone who can read will know what's 
in them. QUIK-LABELS leave no room 
A for doubt ... or tragedy. Write for useful 
‘Oog PRBEL literature and FREE SAMPLES today. 
\ 


Pei  W.H. BRADY COMPANY 


ine 
S une. Manufacturers of Self-Sticking Tape Products 


u 
wract ows. Of 
Chippewa Falls 2, Wisconsin e Distributors in 125 Cities 


Nn 
ma pirvseue® 


G-B FILTERS 


SOLVENT DEWAXING 


neered the 





nuous vacuum filtration to sol 
dewaxing. The patented 


; any welding or soldering of 
sloth supporting members. This 
oth filter cloth support with pre 
‘isely machined caulking grooves 
issures 
Maximum Filter Cloth Life 
Ease of Filter Cloth Replacement. 
G-B still pioneers design 
rovements giving you 
Lower Installed Cost GOSLIN-BIRMINGHAM 
Lower Maintenance Cost 
Greater Time on Stream. MANUFACTURING CO., INC. 
Birmingham, Alabama 


G-B dependability includes ‘on 
time delivery’ at the plant site VEW YORK: 350 Madison Ave., New York 17, N. Y 
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EXCERPTS FROM LETTERS HILLS-McCANNA 
From Satisfied Customers DIAPH RAGM VALV ES 


No. 1—"Your Utah effects a rise in octane 


number, increases the lead susceptibility 
and lowers the gum content.” have the best record for trouble free serv- 


No. 2—"‘Your Uteh has a very strong 


catalytic effect, frequently raising the i . . 
octane number and anti-knock rating 4 to ice and low maintenance cost. Available 


5 points." 


in all sizes from 12” to 14” inclusive. 


Latest descriptive valve catalog V-48 
mailed on request 


free samples and 


inquiries from Jobbers Are Invited THE EDWARD SOPH CO 
+ 
Mid-Continent and Gulf Coast Representative 


Me ate ss uy Houston 2, Texas Tulsa 5, Okla. 


METALS 726A M&M Bidg 202 E. 18th St 
Phone Charter 4-8189 Phone 3-6659 


Since 925 











SUPERIOR EQUIPMENT 
For NATURAL GASOLINE PLANTS 
@ Fractionating Towers 

@ Absorbers 


@ Heat Exchangers 
IMMEDIATE DELIVERY 
Also retubing of heat exchangers DIRECT FROM MANUFACTURER 
‘A yg Sone. a7” hig wile ” de ep Ope 


FOR INFORMATION OR t 


Wri 


ESTIMATES CALL AMARILLO i LOCKERS rate circuler and euey-to-ord 
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OCTANE 


Cycloversion Process 


is upgrading gasolines as 
much as 10 octane numbers. 


Cycloversion Catalytic Processing Units 


are simple in design. 


give high yield ith 
low conversion loss. 
traight-run and cracked 


naphthas and Dienas. 


ye... can be operated as 
units catalyt c reformer- 
furizers or desulfurizers. 
ve 2 octane numbers 
ead susceptability 


your total gasoline 
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Sales Representatives for Cycloversion Processes 
of Perco Division Phillips Petroleum Co., 
licensors, Bartlesville, Okla 
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*The asterisk preceding name 
of advertiser indicates that de- 
tailed data on products and serv- 
ices of the firm will be found in 
The 1948 Refinery Catalog. 
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More OEM's Specify US Gauge 


? 
+ 


Than Any Other Make! (; 


Original Equipment Manufacturers le 


...-Because USG Assures More Value 





Throughout industry, the story is the same 

from year to year. Original equipment 

manufacturers (OEM’s) demand substantial 

gauge value ... accuracy, durability, and d iment section from the dial '© SP 
quality at economy prices . . . and 6 out of 10 4 g mani A of cose is fitted with © 
specify US Gauges. 

They know that US Instruments give more medic owuptures. Tubes of selected 
service, more accuracy, more value for the berytivm Oppel won, DeeP 
money. They know USG can supply all their ushed stainless steal, movers! 
needs— from highly specialized instruments ee 
measuring as low as 1” of mercury absolute, 
to standard type gauges measuring from 30” 
vacuum to 160.000 pounds pressure per square V Kn ® ¢ mower yore) Types) 
inch. And they know that for more than 40 For use with ony ovision for 
years US Gauges have been the standard of ot gover hg 
dependability. So more original equipment “designed seat 10 —_ 
manufacturers specify US Gauges than any jon eanetal to metal 
other make. ; Sager 

Next time you order gauges, follow the lead 
of these satisfied users... buy US Gauges. Bm plied or stongord in (2°95 
For more information about US Gauge write oh gees 
today. United States Gauge, Division of ~ 
American Machine and Metal:, Inc., 

Sellersville, Penna. ELECTRIC ALARM GAUGES 
ectucted, high-copacty, 








ferentio 


pumps, anal 
US GAUGES— BETTER INSIDE... BETTER signcting Nigh tonk aval 


low an 


» v ° dent, 
OUTSIDE ...BETTER ON YOUR PRODUCT wee cole, double throw switches 
single pole, ingle bourdon 


from a ® 
actuated fr ‘dentical to type V 


_ Vi ist 
dur “ tals Weed with a second — 
dent bourdon tube s° that br 
picated pressure is entirely _ 
pendent of the element om 
' 4 E the switches. Ranges 0 to 30 
yum, 15 to 20,000 Ibs. p.s-' 


PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gouges «+ Aircraft Instruments + Air 
Volume Controls + Altitude Gauges + Boiler Gauges « Chemical Gauges « Dial Thermometers + Glass Tube 
Thermometers « Flow Meters « Inspectors’ Test Gauges + Laboratory Standard Test Gauges + Marine, Ship 
ond Air-Brake Gauges + Recorders + Controls and Alarm Gauges + Voltmeters + A ters « Welding Gouges 
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BRONZE 


LIFT CHECK 
VALVES 


designed and built 
ta take PUNISHMENT 


e * 
1 CAP—forms an efficient bev- 
~~  @led jou with the body. The 
integral disc guide has long 
contact with the disc stem for 
é @ nertect alignment and result- 
ing free movement and posi- 
tive seating. It also cushions 
disc movement. 


2 UNION NUT—heavy and 
rugged. Can be removed ond 
replaced without danger of 
distorting the body or weak- 
ening threads. 

3 BODY —hos heovy section at 
cap joint and end hex with 
long contact end threads. Seat 
is integral with body. 





THESE BRONZE LIFT CHECKS — rated 200 pounds and 

300 pounds —are especially suited to prevent back-flow on high velocity line 
or where flow is pulsating. Shut-off is quick, positive and tight. For use 

in horizontal lines only. ¢ (On low or moderate velocity lines, R-P &C 

swing checks are recommended.) « Get in touch with the nearest R-P &C 
District Office or R-P &C Distributor for information about Check Valves. 


Reading, Po. + Atlante + Baltimore + Boston + Chicago + Denver + Detroit 
Houston + New York + Philedelphie + Pittsburgh + Sen Francisco + Bridgeport, Conn. 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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Nndirided 
Responslilily 


Complete integration in selection and design 


of cooling tower with coolers, results in cool- 
ing systerms of minimum first cost and mini- 
mum operating cost...and the responsibility 
is undivided. 


ENGINEERS 


Sema te 


Sal 


Below - 
of HUDSON water cooled 
atmospheric sections 





An installation 


IMPROVED AIR FLOW 
AND AIR-WATER 
CONTACT 


Unique deck design reduces air 
pressure drop and establishes posi- 
tive counter current contact between 
air and water. Tapered sides of the 
tower eliminate dead space and de- 
crease air turbulence. 


. LOWER 
OPERATING 
cost 


Low pumping head and low fan 
horsepower result in perpetua 
power savings. 


ECONOMY IN 
‘ FABRICATION AND 
ERECTION 


Prefabricated sections are design- 
ed for mass production and easy field 
assembly. 


GREATER 
STRUCTURAL 
STRENGTH 


Bridge truss type framework with 
improved timber connectors devel- 
ops maximum strength in load 
bearing members. 
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